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The Future of Electric Traction. 


To THe Epitor oF ELEcTRicAL REVIEW: 

The subject of the adaptation of the elec- 
tric motor to street car and other traction is 
one that has been fully covered by the lead- 
ing exponents of the various systems, and 
little has been left to say regarding the pres- 
ent state of the art. 

To the observing mind, however, it will 
appear that we have by no means reached 
the limit of success or perfection which we 
ought to attain, and on the contrary it would 
seem that, while the relative economy and 
advantage of electric traction have been 
clearly proven, we are as yet far from that 
coveted perfection, in mechanical details, at 
least, that has been attained in the modern 
steam locomotive. Some of the greatest 
minds of the age have bent every effort to 
bring about the present semi-satisfactory 
state of electric traction, and the same minds 
ire eagerly looking through experiments and 
yractice to find a solution of the problems 


ever, is most certainly not the case, and I 
firmly believe that the immediate future has 
great advancements in store for us in the 
mechanical as well as the electrical details of 
the electric street car. Among the managers 
of street car lines operated by any reliable 
electric system to-day, we find the almost 
undivided opinion that a relatively higher 
degree of perfection has been attained in the 
electrical than in the mechanical details. And 
there can be no doubt that to-day any street 
car line, and perhaps even our larger steam 
railroads could be operated with a higher 
degree of economy by the electric motor 
than by any other system, provided the me- 
chanical construction of the motor and its 
application was worked out more carefully 
and more in accordance with the best me- 
chanical knowledge of the present day. The 
distribution of power by electricity to nu- 
merous isolated motors on a large scale has 
proven successful in many of our large cities 
and shows a high economy over operating 
many small engines. The same general plan 
should show high efficiency in distributing 
power by electricity from large central sta- 
tions to moving motors on the present steam 

















that present themselves before us every day. 

There are now about 300 street car lines, 
with the approximate number 4,000 cars, in 
operation or in the course of equipment 
to-day, representing about 25 millions of 
dollars, invested by shrewd business men 
in this one line, and that, too, almost entirely 
within the last three years. I think, too, 
that I am safe in saying that every street car 
line in this country that has been equipped 
and operated commercially has been success- 
ful and a dividend-paying investment. Fur- 
thermore, we know of many instances where 
old horse car lines that were running behind 
each month have been bought up, recon- 
structed, and equipped with some good elec- 
tric system, and have proven to be a hand- 
some paying investment, owing to the in- 
creased traffic and the decreased operating 
expenses per car mile. 

In view of these undeniable facts, it may 
seem that we have reached a stage where 
further effort is uncalled for in the line of 
perfecting the electric street car, Such, how- 
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though the wear and the rapid depreciation 
of the working parts subject to severe strain 
and continuous service running through sand 
and dust and water offers a powerful argu- 
ment for the location of the motor in a higher 
and dryer place, if possible. 

It is ia connection with some of these points 
that I feel that a change may be expected 
and dare to prophesy a decided advancement 
and improvement in numerous details. There 
can be no question that in a great measure 
the present method was the outcome of ne- 
cessity rather than choice,and that any manu- 
facturer of an electric railway system would 
gladly acknowledge that the motor would 
work better and last much longer above 
than below the car floor. Why, then, are 
they invariably placed there? The answer 
is simply that, the street car companies want 
them there and the laws of demand fix the 
nature of the product. Would not a little 
thought and calculation prove that it would 
be economy to use a longer car and have one 
end only devoted to the motor. What will 
be the result ? We shall have perhaps longer 
cars. The cars wil! have at least six wheels. 
The forward truck being movable, any desired 
curve can be rounded with ease; the weight 
will be fairly distributed on the rails, the car 


Description of the Electrograph. 





RECENTLY PURCHASED FOR THE METEORO- 
LOGICAL OBSERVATORY OF THE MASSA- 
CHUSETTS AGRICULTURAL COLLEGE, AT 
AMHERST, MASS. 





[Written for the ELectricau Review by C. D. War- 
ner, Professor of Physics, Amherst. ] 


The electrograph recently received at this 
observatory consists of a Thomson’s quad- 
rant electrometer, registering apparatus, and 
water-dripping apparatus. A partial descrip- 
tion of the different parts will be found under 
their appropriate headings. When in proper 
position, the electrometer is inclosed in a 
glass case, the registering apparatus in a ma- 
hogany case, and the whole arrangement is 
mounted on a strong slate slab. The instru- 
ment was obtained through Richard Kuy & 

















Fia. 1.—AMHERST COLLEGE ELECTROGRAPH, WITH CASE. 


or street cars if the mechanical construc- 
tion and application of the motor to the car 
or train was perfected. Among the first 
roads operated in this country some effort 
was made to depart from the ordinary style 
of horse car, either by making a separate 
electric motor car to draw a train or by plac- 
ing the motor in the front of the car, above 
the floor, leaving only a portion of the car 
for seating passengers. 

While this proved in a measure successful, 
yet at that time there were some decided ob- 
jections to it: First, the mechanical arrange- 
ment as related to the transmission of the 
power from armature to car was faulty and 
crude. Secondly, street car companies were 
slow to discard their old rolling stock and 
purchase the new form of cars. The de- 
mand was evidently for some style of motor 
that could be seatily adapted to the ordinary 
form of horse car, either closed or open, 
with the least possible expense or waste of 
material. The demand was filled by the 
present form of motors, and old horse cars 
were equipped and, without even a coat of 
paint, were sent out as full-fledged “‘ electric 
cars.” The car axle was chosen as the only 
suitable spot for the motor to be placed, and 
the universal adoption of this method might 
go to show the wisdom of this choice, al- 





will ride easily and smoothly. The motor 
will be up ina dry warm room and the motor 
man can and will have the motor under his 
eye at all times, to see that everything is 
right and detect and remedy any weakness 
that may show itself. This means that a 
motor will last years and that the deprecia- 
tion will be slight and the expense of opera- 
tion will bereduced toaminimum. The same 
car can haul others or smaller dummies may 
be used to haul any desired number. Motors 
of slow speed will be used, noiseless gears 
with teeth of soft material will replace the 
clattering cogs and iron gears of to-day. 
Some device will be found other than a fric- 
tion clutch to allow the armature torun free 
when the car is at rest, and to enable the 
motorneer to start his heavy load up grade 
without danger of a out an armature. 
The next step, perhaps, will be to eliminate 
entirely the gearing and place the armature 
directly about the car axle; when this is 
accomplished, the steam locomotive must 
give way to advanced ideas and we shall run 
through our streets and over the country at 
any desired speed without smoke, cinders or 
fire, and travel will then be indeed a luxury. 
All this will be accomplished before another 
decade has . A. H. CHADBOURNE. 
Phila,, Nov. 12th, 1890. 


Co., of New York, and was constructed by 
Elliott Bros., of London, from special draw- 
ings made by Sir William Thomson. It was 
made especially for this observatory and was 
designed for observations in atmospheric 
electricity. 

THE ELECTROMETER. 


The quadrant electrometer, see Fig. 4, has 
first a white flint glass bell jar, surrounded 
and supported mouth up by a metal casing. 
The outside of the jar is partially covered 
with tin-foil, while the inside contains strong 
sulphuric acid to the depth of about three 
inches. The acid serves a three-fold purpose: 
(a) It keeps the air inside quite dry, thereby 
insulating parts required to be so; (0) it 
holds a charge of electricity, hence acts as 
an inner coating of the jar ; (c) it allows the 
needle to become charged without impeding 
its movements. Over the mouth of the jar 
is the main cover, a circular brass plate, 
screwed down to the metal casing, and is 
secured so as to be air-tight and prevent the 
entrance of moisture. Over a large circular 
hole in the cover stands the ‘‘lantern;” the 
latter is of brass and covers the mirror and 
its suspending arrangements. It hasa fight 
window in front and allows the ray of light 
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to fall upon the mirror and be reflected back 
on the scale. It also carries the ‘‘ gauge” 
and three electrodes; the latter project from 
the top. Four quadrants supported by short 
glass pillars Fon downward from the 
main cover, The quadrants are movable in 
radial slots, and can be drawn out or pushed 
in toward the axis of suspension. When 
the instrument is in adjustment, the quad- 
rants are gee ge symmetrically about the 
needle. One of the four is capable of ad- 
justment by turning a milled head screw ; 
the moving of this quadrant also serves 
in adjusting the zero of the instrument. 
Each pair of opposite quadrants is connected 
by a fine wire, and from one quadrant of 
each pair rises an electrode, which, insulated, 
passes through the top of the lantern. These 
electrodes serve to connect the two conduct- 
ors whose difference of potentials is to be 
measured. The third electrode, seen project- 
ing through the top of the lantern, is for 
charging and discharging the Leyden jar of 
the electrometer. 


THE NEEDLE. 
The needle consists of a flat piece of sheet 
aluminium shaped like a double canoe pad- 
dle, and is fixed horizontally to a stiff ver- 
tical platinum wire which passes through its 
center upward and downward. A small 
cross-bar is attached to the upper end of this 
wire, and the whole is carried by a bifilar 
suspension of cocoon fibres. To the lower 
end of the stiff platinum wire is attached a 
very fine platinum wire, carrying a small 
plummet, which dips into the sulphuric acid 
at the bottom of the jar. By this means, the 
needle is brought in contact with the inside 
coating of the jar and is charged. The 
platinum wire carrying the needle has also 
a small circular mirror attached toit. This 
mirror is a concave mirror of silvered glass; 
it is about 15 millimetres in diameter and 
weighs about one-third of a grain. To 
make these little glass concave mirrors is in- 
deed a delicate task. A large number of the 
little circles of the finest microscope glass is 
silvered. The mirrors are then tested sepa- 
rately to see if each one will give a good 
image of a lamp reflected from it. Only a 
very few out of perhapsa hundred are found 
to be perfect. The concavity of the mirror 
is such that reflected rays of light are 
brought to a focus about one metre distant 
from the mirror. All the movable parts are 
carefully guarded from external influences; 
the platinum wire, both above and below 
the needle, is protected by a metal] ‘‘guard 
tube” through which it passes, and the 
mirror by a little cylindrical hood project- 
ing some distance from thesuspension plate. 
The whole principle of the instrument de- 
pends upon the potential of the needle re- 
maining constant throughout the time a series 
of observations are being made. The sensi- 
bility of the instrument is really proportional 
to the potential of the needle, therefore, by 
altering the charge of the Leyden jar, we can 
alter at will the sensibility of the electrome- 
ter. As this constant and normal condition 
is very essential in making a series of meas- 
urements, it is of great importance that some 
means be devised whereby we can know at 
any time the electrical condition of the needle. 
The latter is accomplished by 
THE GAUGE 


connected with the instrument. The gauge 
is really a very delicate electrometer. It con- 
sists of two metallic disks having their planes 
parallel and close to each other. The upper 
disk G has a square hole immediately over 
the center of the lower disk. The latter is 
in electrical connection with the acid of the 
_ jar. A piece of white sheet aluminium, 
shaped like a spade, is carried on a tightly 
stretched platinum wire f, as seen in Fig. 3. 
The blade p covers the square hole in the 
upper disk. The rung of the handle / is a 
very fine black hair, and behind the hair 
stands a porcelain pillar with two black dots 
upon it. The arrangement is looked at 
through a plano-convex lens / a little distance 
off. When the lower disk is charged the 
blade is attracted and the rung of the handle 
is raised. If the handle sinks below the 
mark, we know the potential of the jar is 
falling. The instrument is in proper condi- 
tion when the hair is midway between the 
dots. The gauge is controlled by a very deli- 
cate electrical machine called the ‘‘ replen- 
isher,” turned by the finger. 


REPLENISHER. 


The replenisher consists of two curved 
shields, one of which is in connection with 
the acid in the jar, and the other with the 
framework of the instrument and through 
it the tin-foil outside of the jar. Two metal 
wings, curving outward and insulated from 
each other by asmall bar of ebonite, are 
made to revolve within the shields. During 
such revolution of the wings, the latter are 
made to come in contact with two springs 
connected together, but insulated from the 
rest of the instrument. The wings come in 
contact with the two springs at the same 
time, and being thus connected and under 
the influence of the shields, the positive elec- 
tricity of the left hand shield, say, draws 
negative electricity to the left hand wing, 
close to it, and drives the positive to the 
right hand wing. 


ELECTRICAL REVIEW 


Continuing the revolution still further, 
the wings clear the springs; but, though 
disconnected, each wing retains its charge. 
Further rotation brings the right hand wing 
with the positive charge in contact with the 
left hand shield, and the charge is sent to 
the jar. The negative electricity on the 
left hand wing runs to the outer coating of 
the jar. 

The shields are now neutral, as at first, 
but by continuing the rotation, the process 
is repeated. Every turn increases the poten- 
tial of the jar, and we can augment it as 
much as we choose. By reversing the mo- 
tion we can likewise diminish the charge. 
The instrument is so extremely sensitive to 
slight variations of potential, that a few 
turns of the replenisher will supply any 
loss, however small. 


WATER-DRIPPING APPARATUS, 


The water-dripping apparatus is a strong 
cylindrical tank of galvanized iron, two feet 
in diameter and 18 inches in depth. The 
tank stands on three solid glass supports set 
in feet made of mahogany wood, the glass 
supports are incased in cylinders of thick 
glass in which may be placed pumice stone 
soaked in sulphuric acid in order to better 
the insulation. From the tank a pipe pro- 
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Fic. 2.—ENLARGED VIEW OF SUSPENSION 
PLATE, With NEEDLE, MIRROR AND 
LoweER Disk OF THE GAUGE. 


jects about five feet and terminates in a fine 
orifice, the water flowing through the latter 
breaks into drops immediately after leaving 
the nozzle of thetube. An insulated wire con- 
nects the vessel with the electrometer placed 
in-doors. A short time from the starting of 
the stream the can will be found to be elec- 
trified to the same potential as the air at the 
point of the tube, this potential is imparted 
through the conducters to the electrometer 
and a deflection of the needle ensues. 


REGISTERING APPARATUS, 


The registering apparatus consists of a 
powerful clock with weight, second pendu- 
Jum, dial and gearing. The latter connects 
with, and turns a cylinder provided with a 
pair of thin brass bars furnished with spring 
hooks and hinges for holding the sensitized 
photographic paper. The cylinder turns 
once in about 30 hours. The sensitized 
paper, or chart, is provided with a zero line 
and suitable scale divisions, On one side of 
the zero line the positive potential is re- 
corded, and on the other side the negative. 
In front of the cylinder is a long cylindrical 
glass lens. Near one side of the case 
covering the cylinder is a gas burner with 
an opaque chimney carrying a round glass 
window on one side. The pencil of light 
passes through the window and also a ver- 
tical slit in the case, falls upon the mirror 
connected with the needle, and is reflected 
back upon the cylindrical Jens which con- 
centrates the rays ina point. This follows 


the motion of the mirror and thus impresses 
upon the sensitized paper the curves which 
measure the electrical potential of the air. 
A shutter suitably geared from the clock in- 
tercepts for four minutes, every alternate 


hour, the passage of. the light, the gaps 
marking a time scale on the paper. During 
the same time the quadrants are put to earth 
and thus discharged. The mirror then re- 
verts to the zero line and commences a new 
trace. 

This electrograph is like the one at Green- 
wich observatory. It is the latest and most 
improved of Sir William Thomson’s instru- 
ments, and is most valuable and useful for 
accurately measuring potentials, and ex- 
tremely so for the observation of atmospheric 
electricity. No instrument is more ingen- 
iously contrived, delicately arranged and 
capable of producing continuous photo- 
graphic records thanthisone. Few of these 
electrographs are in operation. Some of the 
observatories of Europe are supplied with 
an old form of the instrument. In the ob- 
servatories of Montsouris and Kew, espe- 
cially the latter, the instrument has no gauge 
and no replenisher, and each pair of quad- 
rants is connected with 30 or more cells, 
and the needle receives its charge direct from 
the atmosphere. But with the latest im- 
proved instrument, no such battery is re- 
quired. Its potential is controlled by deli- 
cate arrangements, and the needle is charged 
through the acid in the jar. While parts of 
this instrument may be found in the differ- 
ent laboratories of our institutions, it is 
thought that the electrograph at Amherst is 
the only complete one of its kind in this 
country. 

ti el 
A New Supply Combination. 

Alexander, Barney & Chapin and the Fi- 
brone Manufacturing Company, both of this 
city, have entered into an agreement by 
which the first named firm secures the ex- 
clusive control for the United States and 
Canada of all the electrical products of the 
latter company. Hereafter, the Fibrone 
Company will add the manufacture of alex- 
ite to its business, according to this new 
agreement. Alexander, Barney & Chapin 
have had difficulty in securing the proper 
facilities for manufacturing alexite, which 
requires powerful machinery of special con- 
struction. By the new deal this difficulty 
will be overcome. The Fibrone Company is 
the only concern in New York having the 
facilities adapted to this purpose. 

By this new combination several new in- 
sulating materials will be put upon the mar- 
ket, and their manufacture actively prose- 
cuted. The materials in question differ in 
composition according to the use for which 
they are designed. 

Plasticon, which will be used for switch 
handles, push buttons, etc., is waterproof 
and capable of withstanding a high degree of 
heat. It will be made in a number of colors, 
some of the combinations being imitations 
of wall paper, marble and natural woods. 
Such brass parts as are necessary in connec- 
tion with the various fittings to be made of 
plasticon, can be imbedded therein, combin- 
ing convenience and some saving in cost. 

Alexite is claimed to be absolutely fire, 
water and acid proof. It can be colored 
and molded in any shape, the brass parts 
being imbedded, if desired. Cut outs and 
switch bases, cleats, rosettes, etc. made of 
this material, should possess many advan- 
tages, one being its appearance, and another 
the fact that it is not brittle, and therefore 
will not crack under screws. 

Fibrone is somewhat similar in appear- 
ance to plasticon, but will stand a much 
higher degree of heat. It can be tapped and 
drilled, worked on a lathe, and given a 
‘piano ” finish, that is, a high polish. The 
colors will be similar to those of plasticon. 
As it can be made in sheets of any thickness, 
fibrone will probably be extensively used for 
the insulating pieces of sockets. 

Another form of material, herculite, is 
said to have immense tensilestrength, besides 
being fire, water and acid proof. Its uses 
will be of a special character, and as it is of 
light weight, and can be turned out in sheets 
ten feet square, its adaptability for switch- 
boards is apparent. This material can also 
be drilled and tapped and made in colors. 
Owing to the facility with which it can be 
handled, hercuiite will be in demand where 
a mold is not required or can be dispensed 
with, in case many duplications of one article 
are oot desired. 

The processes employed in coloring all 
these materials are peculiar, but elastic in 
their applications. Almost any color or 
combination of colors can be faithfully imi- 
tated. The advantage of this fact will be 
appreciated in the manufacture of house fit- 
tings, which can be made to harmonize with 
the decorations of the room in which they 
are used. 

To supply the demand thatis likely to arise 
for these new materials, the factory of the 
Fibrone Manufacturing Co., at 300-802 Mon- 
roe steeet, this city, has been enlarged and six- 
teen new hydraulic presses added to those 
already in place. A full line of goods will 
soon be on exhibition at the warerooms of 
Alexander, Barney & Chapin, in the Tele- 
phone building, 20 Cortlandt street, this 
city, and the firm is making every prepara- 
tion to fill all orders. 
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The Properties of Alternating Currents. 

Ata meeting of the Boston Electric Club, 
held last week, Prof. Elihu Thomson spoke 
as follows on the subject of ‘‘ The Properties 
of Alternating Currents,” illustrating his 
address with many interesting experiments : 

Prof. Thomson said that we were all ac. 
quainted with the fact that only in recent 


years had the alternating current come to be 
an important factor in the electrical industry. 
Previously the continuous current, or as it 
was more familiarly termed, the direct cur- 
rent, was chiefly used for doing useful work. 
In some respects the continuous current was 
simpler than the alternating current, yet it 
was the very lack of simplicity in the latter 
which enabled the scientist to accomplish the 
results with it which could not be achieved 
with the continuous current. The differ- 
ence between the two was that the continu- 
ous current flowed in one direction only, 
while the alternating current changed its 
direction more or less rapidly. The alter- 
nating current could be utilized when its 
alternations were as low as 100 to 150 per 
second. The alternations effected in a cur- 
rent used for iighting were from 200 to 
250 per second. 

The alternating current had been experi- 
mented with when the alternations were as 
—= 8,000 per second. It might seem 
difficult to conceive such a thing as changes 
at the rate of 8,000 per second, and yet it is 
possible for machines to be made which will 
quadruple even that number. What is 
needed isa machine that will enable us to 
have an alternating current making 500 tril- 
lions of vibrations per second, which would 
produce many wonderful results. The vari- 
ous properties connected with the alternating 
current were properties not so much of the 
current itself as of the magnetic field. If 
one took an incandescent Jamp and examined 
it when in service, the phenomena would be 
the same whether it beon a continuous or 
alternating current circuit. Yet the mechan- 
ical differences in such an instance were very 
striking. 

Professor Thomson described the charac- 
teristic features in the generation of the two 
kinds of current, and the action of the mag- 
netism in the fields of the dynamos. He 
then showed how converters are constructed 
and operate in the production of induced 
currents on a secondary circuit, the converter 
modifying the current in the primary as it 
passes on its way to the secondary. In con- 
firmation and illustration of his lucid de- 
scription of the difference between the two 
currents, the manner of their generation 
and operation, the speaker showed some eiab- 
borate experiments. He had a powerful coil 
placed on end on the lid of the box before 
alluded to, and secured to and in front of an 
upright wooden support to which he was en- 
abled to attach first one device and then 
another. His assistant having turned on an 
alternating current, the professor held a 
copper ring about six inches in diameter and 
three-eighths thick, in the air above the top of 
the vertically placed coil, and by induction 
the ring was supported in mid air. Then, 
placing a second ring below the first it clung 
to it by magnetic force. According to the 
positions or the angles at which these rings 
were presented to the coil so were the ten- 
dencies in the rings to kick or jump or float 
in the atmosphere. Then a hollow copper 
ball was placed on the coil and immediately 
began to rotate at a fearful rate, having to 
be surrounded by a barrier, as it were, to 
prevent it jumping right off the coil. Being 
placed op a shallow dish or plate and held 
just over the coil, the ball still gyrated, its 
movements being speedily stopped when a 
plate of copper was interposed between the 
pole of the coil and the under side the plate 
on which the ball lay, thus demonstrating 
that the current was shaded off by the cop- 
per plate. 

A copper disk, made to revolve on its cen- 
ter between a forked handle, started off at a 
great rate of speed when beld near the coil, 
the direction of its running being alternated 
according to the manner and position in 
which is was held near the coil. Iron and 
steel disks were also tested in a similar man- 
ner. The manner in which a cast-steel file 
is affected by an alternating current was also 
shown. To prove the principle on which 
incandescent lamps are operated by-an in- 
duced current, a glass jar of water was 
placed over the coil. In the jar, submerged 
in the water, was a coil to which was at- 
tached an incandescent lamp. 

By simply raising or lowering the jar from 
or towards the coil, the incandescent was 
brilliantly illuminated, the slightest move- 
ment in the position of the jar being in- 
stantly detected in the increased or dimin- 
ished brilliancy of the lamp. As Professor 
Thomson remarked, such a phenomenon as 
that of having a lamp lighted without any 
actual contact with ouptink about the coil, 
proved that the current itself overcame the 
intervening substances of the glass and the 
water, and accomplished the result of charg- 
ing the small coil in the bottle, to which the 
lamp was attached. As the lamp increased 
or diminished in brilliancy, the speaker face- 
tiously said that experiments proved there 
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was no longer any truth in the assertion that 
the electric light could not be raised or low- 
ered. 
With a deep inverted glass vessel fixed 
rigidly above the coil some most startling 
things were done. Some water was poured 
into the vessel and a large hollow copper 
ball dropped into it. The ball instantly 
began to rotate in the water at a great rate. 

Then a smaller ball was dropped into the 
water which was soon in a state of violent 
ebullition by the opposing circuits of the$re- 
volviog balls. A shallow copper bow] was 
added to the commotion in the water and it 
likewise took up a rapid omer motion, 
the circus in the water provoking loud laugh- 
ter. There was not the slightest connection 
of a mechanical nature between the coil 
through which the current was passing 
and the vessel in which was the water 
and the many gymnasts, Prof. Thomson 
explaining the phenomena by stating that it 
was accomplished by the vibratory motion 
in the mineral ether; in other words, it was 
an induced current. 

Some beautiful experiments in electric 
welding by an induced current were also 
shown. An open circuit coil being suspended 
over the energized coil, the two ends of the 
suspended coil projecting outward, the result 
being that no effect was produced in the coil. 
When the circuit was complete: by the ends 
of a piece of wire being laid across the ter- 
minals of the coil, immediately that coil was 
energized and the wire heated to white heat 
and welded. 

One of the most pleasing experiments was 
that of a device somewhat like the gyrosco- 
pic top. The various parts of this device 
were set in motion in opposite directions ac- 
cording to the angle at which it was held in 
relation to the coil, and at last when a coun- 
ter weight had been adjusted to the spindle 
on the end of which the gyroscope was re- 
volving, and the whole delicately poised on 
a rigid point fixed in the core of the ener- 
gized coil in a horizontal position, various 
parts of the entire device described at a great 
rate, and simultaneously, several different 
circles, all of which could be reversed by 

lightly altering the relative position of the 
counter weight. The graceful movements 
f this little wonder created loud applause. 
Prof. Thomson remarked that such a top as 
1e was then playing with never required 
winding up like the ordinary one. 

The final illustration was with a small al- 
ternating motor. It consisted of a circular 
coil fixed horizontally with a slot cut 
through one side. A vertically poised disk 
being placed near or in the slot commenced 
to rotate rapidly when current was turned 
on. The disk being removed, Prof. Thom- 
son showed how the little alternating circuit 
motor could be utilized as a counterfeit coin 
detector, for it possessed this remarkable 
characteristic, that if a genuine silver coin 





was placed near the slot, it would be drawn 
into the vortex as it were and instantly flung 
out on top of coil, whereas a counterfeit 
coin would not be in the slighest degree 
affected. 

Nickel-in-the-slot machines might be made 
on such a principle that there could be no 
tampering with them; they would reject 
spurious coins and refuse to operate unless a 
genuine coin was. placed in the slot. This 
fact was demonstrated again and again by 
by Prof. Thomson, amid laughter and ap- 
plause. 

A rising vote of thanks was then tendered 
Prof. Thomson for his instructive address. 
BES sists 

A patent has been taken out in France 
for-an electric furnace for the rapid inciner- 


ation of human remains, 
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National Academy of Sciences. 

The National Academy of Sciences held 
the first meeting of its annual Autumn ses- 
sion in Boston, last week. 

Prof. O. C. Marsh, of Yale University, 
the president of the academy, called the 
meeting to order. Among those present 
were: Prof. Langmaid, of the Smith- 
sonian Institution, Washington ; Gen. F. A. 
Walker, president Massachusetts Institute of 
Technology; Prof. 8. C. Chandler, Cam- 
bridge; Prof. E. C. Pickering of the Har- 
vard Observatory ; Prof. A. Hall, secretary 
of the United States Naval Academy; Prof. 
E. 8S. Morse, Salem; J. Walker Fewkes, 
secretary Boston Natural History Society ; 
Major Powell, of Washington, the eminent 
geologist; Prof. A. E. Dolbear, of Tufts 
College. 

In the morning session, papers were pre- 
sented: ‘* On the primary cleavage products 
formed in the digestion of the albuminoid 





Fic. 3.—Uprer Disk OF THE GAUGE. 
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gelatin,” by Prof. H. R. Chittenden, a newly 
elected member from Yale University; ‘‘On 
the classification and distribution of stellar 
spectra,” by Prof. E. C. Pickering, of Har- 
vard; ‘‘On electrical oscillations in air, to- 
gether with spectroscopic study of the 
motions of molecules in electrical dis- 
charges,” by Prof. John Trowbridge, of 
Harvard; ‘‘Some considerations regarding 
Helmholz’s theory of dissonance,” by Prof. 
Chas. R. Cross. 

At the afternoon session two papers were 
read, one by Prof. Bowditch, ‘‘ On the per- 
centile growth,” and one by Gen. F. A. 
Walker, ‘‘On a probable error in enumerat- 
ing the colored population in the census of 
1870.” 


Fie. 4.—E.Lectrograea Witaout Case, SHOWING ELECTROMETER AND REGISTERING APPARATUS. 


Foreign Electrical Work. 

By a resolution of the Chamber, Vienna is 
to receive an enormous increase in its size 
through the inclusion of all its suburbs. 
The enlarged town is to have its means of 
communication improved, and an under- 
ground electrical railway has been projected 
with that purpose. Electric traction may 
possibly be introduced on the tramways 
which encircle the town. At the last sitting 
of the Common Council, Herr Kareis ob- 
tained a credit of 28,000 florins for the en- 
largement of the southern part of the electric 
lighting station in the town hall; the num- 
ber of lamp hours will be increased to 
700,000, and the price of a lamp hour will 


be 2.7 kreuzers, instead of 6.3 kreuzers as at 
first. The total cost of the electric lighting 
of the Vienna Town Hall will thus amount 
to 229,000 florins. Messrs. B. Egger & 
Company will carry out this enlargement. 

Within the last few weeks two new cen- 
tral stations for the electric light have been 
started in Madrid. There is already a de- 
mand for 16,000 lights, of which the two 
companies have an equal share. If the light 
should prove satisfactory, this demand will 
be largely increased, as great complaints are 
made against the prices charged by the gas 
company. The electric light can be supplied 
here at half the cost. of gas, which is now 
charge for at the rate of 9s. per 1,000 cubic 
feet. 

Messrs. James Lewis & Sons, London, in 
their monthly report, state that the price of 
good merchantable copper for immediate de- 
livery advanced from £59 7s. 6d. per ton on 
the ist inst. to £60 7s. 6d. on the 6th, but 
quickly fell away, until it reached £57 7s. 6d. 
on the 15th, this decline of £3 being due to 
the uneasy feeling prevailing on the Stock 
Exchange, the fear of dearer money and 
free selling by the representatives of one of 
the largest holders. The market closed on 
the 16th at £58 18s. 9d. for cash, and £59 2s. 
6d. for three months’ prompt. 

There are not many electric light installa- 
tions in Spain, says Jndustries, but an im- 
portant central station has been erected in 
the Calla de las Mozas, Seville. Steam is 
supplied by six Belleville water tube boilers, 
which are fed by four donkey engines, the 
arrangement being such that all or half of 
them are capable of maintaining the supply. 
Four vertical compound Offman engines are 
used, running at 350 revolutions, the pressure 
being 23 pounds. The Oerlikon Maschinen 
Fabrik have supplied the — which 
are of the Brown type, and have a capacity 
of 480 amperes and 110 volts. The mains 
are all placed underground, and branches are 
taken off at suitable intervals. The cables 
consist of copper wires, insulated by sev- 
eral layers of pure vulcanized india-rubber, 
the whole then being placed in a leaden 
pipe. The glow lamps vary from 10 candle- 
power to 100 candle-power, and the arc 
lamps from 500 candle-power to 1,000 
candle-power. 

According to La Lumiére Electrique, the 
French Government recently proposed to 
divide the quarter of a million sterling aris- 
ing from the Henri Giffard bequest among 
the several government departments, for the 
purpose of assisting various urgent depart- 
mental schemes ; and the necessary decrees 
were presented to the President of the Re- 





public for his signature. Energetic protests 
were, however, made against this mode of 
appropriating this fund, and the intention of 
the authorities now is to found an institution 
for the purpose of stimulating and assisting 
the spirit of invention and research, to help 
men having ‘‘ bappy ideas” to put them into 
practice, and to endow France with an in- 
stitution which shall be free from scientific 
and administrative routine without becoming 
a refuge of Utopians. Our contemporary 
remarks: ‘‘ This problem is not an easy one, 
and we may anticipate that there will be 
numerous experiments before a thoroughly 
satisfactory solution is arrived at.” 

In a few days from now the authorities of 
Brussels will open a competition for a model 
of the Venetian masts intended to support 
Be electric lighting apparatus in the Grand 

ce. 











Temple, Tex.— Temple Electric Light 
Company ; capital, $30,000. 

Chicago, Ill.—Chicago Electric Kaleido- 
scope Company ; capital, $250,000. 

Philadelphia, Pa.—The Manufacturers’ 
Electric Company; capital, $50,000. 

Butte City, Mont.—Electric Mining and 
Reduction Company ; capital, $450,000. 

Astoria, Wash.—Astoria Electric Power 
and Transit Company ; capital, $150,000. 


Appleton, Wis. — Standard Lamp Com- 
pany ; to make incandescent lamps ; capital, 
$25,000. 

Huntington, Ind.—The Huntington Elec- 
tric Light, Gas and Fuel Company ; capital, 
$50,000. 

Chicago, Ill. — Northwestern Electric 
Motor Company; capital, $1,000,000. In- 
corporators, T. B. Bryan, Frank Weeks and 
M. W. Towle. 


Chicago, Ill.—American Conduit and 
Traction Company; capital, $1,000,000. In- 
corporators, H. B. Hallock, A. M. Day and 
C. P. Chapman. 


Cleveland, 0.—Woodland Electric Com- 
pany; capital, $30,000. Incorporators, Al- 
fred Arthur, Howard F. Loomis, Isaac F. 
Richman, Kate 8. Arthur and Ada A. Burn- 
ham. 


Beaver Falls, Pa.—Central Electric Street 
Railway Company ; capital, $60,000. Di- 
rectors: John C. Whitlea, Albert M. Jolly, 
Almond R. Leyda, John A. Elliott, Beaver 
Falls ; Stephen P. Stine, Bridgewater. 


Saratoga, N. ¥.—The Union Electric 
Railway Company; capital, $300,000. Di- 
rectors: Henry Russell, Charles E. Arnold, 
Edward J. Slattery, Clifford D. Gregory, 
Henry L. Smith, Meyer Nussbaum and 
A. J. Voyer, of Albany; W. J. Arkell, 
Canajoharie; and L. H. Cramer, George I. 
Humphrey, William Hay Brocker, J. W. 
Lester and C, 8. Grant, of Saratoga. 


Business Change of a Philadelphia 
Company. 

Mr. W. A. Stadelman, who has for some 
time been connected with the firm of Chad- 
bourne, Hazelton & Company, of Philadel- 
phia, has recently severed his active interest 
in that concern, and has reorganized the 
Equitable Electric Railway Construction 
Company, of which he was chief engineer, 
and will devote his entire energies to the 
new concern. 

The new company will be known as the 
Equitable Engineering and Construction 
Company, and a new charter has been applied 
for which will give the company the right to 
not only equip electric railways, but to buy 
and sell or lease or operate them. The old 
company will go out of business by liquida- 
tion, and the new company will take its 
place. 

Handsome new offices in the Drexel Build- 
ing have been taken, and the new company 
have already several large contracts, one for 
an electric railway in the South, and one for 
a complete central station alternating cur- 
rent lighting plant, including engines, boil- 
ers, buildings, etc., to be erected near 
Philadelphia. 

The capital of the new company is $50,000, 
and the officers are as follows: J. A. McKee, 
of the Tradesmen’s National Bank, presi- 
dent; H. J. M. Cardeza, of Cardeza, Gil- 
liams & Company, secretary and treasurer ; 
W. A. Stadelman, manager and chief en- 

neer. Directors: J. A. McKee, J. L. 

tadelman, L. Gilliams, F, D. LaLanne, W. 
A, Stadelman. 





Societe des Metaux. 


A recent issue of the Paris Matin says the 
report of the liquidators of the Société des 
Métaux shows that, despite the rise in the 
price of copper, the shareholders of the com- 
pany will receive nothing. The debenture 
holders and other creditors will receive only 
34 percent. The final liabilities of the com- 
pany is estimated at 111,000,000 francs, and 
the assets at 38,000,000 francs. 
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There are now five condemned murderers 
in solitary confinement in the prisons of this 
State awaiting the decision of the courts as to 
whether they shall be roasted to death by 
electricity, as was Kemmler, or hanged by 
the neck until dead. The restraining pro- 
cesses of the law seem nearly exhausted, 
and we may yet be compelled to record 
other harrowing scenes at the death of 
these men. 


It is safe to say that this office is in receipt 
of a letter a day, on an average, from sub- 
scribers asking for the date of the appear- 
ance of a certain article or illustration in 
which they are interested. These letters re- 
ceive the consideration they merit, and, 
while we are always anxious to serve our 
subscribers in any way within our power, 
we would respectfully remind them that an 
index is sent out with the issue completing 
each volume of the ELECTRICAL REVIEW. 
This index is very carefully prepared, every 
article being mentioned under all of its prin- 
cipal titles. A few minutes consultation of 
the index by any one in search of informa- 
tion which can be found there, will save a 
sheet of paper, an envelope, a two-cent 
stamp and a few minutes time, at each end 
of the line. 


One of the theories advanced as to the 
cause of the foundering of the British war- 
ship ‘‘Serpent” off the Spanish coast, is 
that the disaster was due to compass devia- 
tion, caused by the presence of a great mass 
of magnetic ore in the mountains on the 
coast. 





There are over 5,000 buildings in Phila- 
delphia equipped with electric wires for 
light and power purposes. During the pres- 
ent year, the insurance companies writing 
these risks have not suffered a dollar’s loss 
from fires caused by electric wires. Fires 
from this cause in previous years have been 
so few and far between as to create great 
surprise when they did occur. A perfect 
understanding is said to exist between the 
insurance and the electrical companies. The 
natural result of this is good installations, 
which fact explains why fires from elec- 
trical causes are so few in Philadelphia. 





The electrograph just received at Amherst 
College, a fully illustrated description of 
which is contained in this issue of the ELEc- 
TRICAL REVIEW, is an instrument of great 
value in exact electrical measurement. In- 
struments of this type are, of course, useful 
only in the hands of a pure scientist, but an 
increase of delicacy in their power may 
yield results of great practical importance 
by leading to a closer insight into the rela- 
tions between electricity and atmospheric 
phenomena and enabling results, which at 
present are looked upon as of separate origin, 
to be traced to a common cause. Meteorology 
is a science as yet in its infancy, as evidenced 
by the many errors in signal service predic- 
tions, but the day is not far distant when the 
story told by such instruments as the electro- 
graph will be understood as a precursor of 
atmospheric conditions which must surely 
follow. Every improvement made upon 
these instruments, therefore, is fraught with 
consequences as great in importance as those 
due to the great industrial inventions which 








characterize this epoch in the world’s 
history. 
THE PHONOGRAPH IN THE SICK 


ROOM. 


Dr. J. Mount Bleyer, of New York, one 
of our specialists for the diseases of the nose 
and throat, has been carrying on -experi- 
ments for several years with the phono- 
graph in recording the normal and abnormal 
voices of singers, and preserving the record 
for future use as a reference. Also for 
teaching the students of medicine the differ- 
ent characteristics of coughs, etc., in differ- 
ent diseases, as whooping cough, stenosis of 
the larynx, nasal tones,coughs of bronchitis, 
asthma, etc. 

This method of teaching it is thought will 
revolutionize all other methods in vogue. 
Dr. Bleyer has succeeded in storing up a 
large amount of records for demonstrating 
his paper upon that subject before the 
medical societies of New York. 





STABILITY OF CHARGE IN STOR- 


AGE BATTERIES. 

M. Gaston Roux states in L’Hlectricien 
that storage batteries may be allowed to re- 
main standing in open circuit for long periods 
of time without material loss of the stored 
evergy. Two cells of the Julien type, each 
having a capacity of 200 ampere hours, 
were tested. The cells are of glass, and are 
contained in wooden boxes filled with saw- 
dust and supported on oil insulators. The 
solution contains about six per cent. in vol- 
ume of saturated sulphate of soda. The two 
cells were charged tosaturation on August 5, 
discharged on August 6, and recharged on 
August 7. On October 20, two months and 13 
days later, they were discharged. The dis- 
charge was stopped on both August 6 and Oc- 
tober 20 when the E. M. F. had fallen to 1.8 
volts per cell. The quantity of electricity was 
found to be 233 ampere hours on August 6, 
and 220 ampere hours on October 20. As- 
suming that in each charge the accumulators 
stored the same quantity of electricity, we 
may conclude that the accumulators lost 
on open circuit only 13 ampere hours, or six 
per cent. of their charge during two anda 
half months. ‘‘ This result seems to me,” 
continues M. Roux, ‘“‘ to prove that accumu- 
lators well-made, well-charged, and well-in- 
sulated, are not injured by being left on open 
circuit. It also shows the good quality of 
these particular cells, and proves again that 
there is no local action between the active 
material and the antimony alloy supports. 
I should have liked to have carried out a 
similar test on accumulators with plain lead 
grids, but I had none at my disposal.” 
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PATENT CENTENNIAL. 

It has been proposed to commemorate the 
close of the first century of the American 
patent system by a convention of inventors 
at Washington, in April, 1891, when the cen- 
tennial celebration of the establishment of 
the national capital at Washington will be 
held. Several meetings have been held by 
residents of Washington, and a committee 
will be appointed to give some definite shape 
to the project. If enthusiasm can be awak- 
ened among representative inventors, such a 
convention might lead to much good. The 
only reason that the patent laws have not 
kept pace with industrial progress, and are, 
therefore, so sadly in need of revision, is that 
inventors lack organization and cannot make 
members of Congress feel that their rights 
must be recognized. Our great national 
prosperity is more largely due to the ingerui- 
ty and fertility of resource of the American in- 
ventor than to any other cause, and the patent 
system should be liberally handled as an act 
of gratitude, if for no other reason. But it 
is not. If the inventors will join hands 
matters can be expedited. The idea of hav- 
ing an industrial exhibition as part of the 
celebration would probably be difficult to 
realize. Such inventors as have succeeded 
commercially would have no desire to take 
a hand in this, and the companies handling 
their inventions, not finding any profits in 
sight, would not show any enthusiasm. 

By all means get the inventors together if 
possible, and let them swap ideas. It is 
always profitable for bright minds to rub 
together ; it rasps off the rugosities with 
which genius usually bristles. The invent- 
ors of the telephone and phonograph and 
the perpetual motion crank will be in striking 
contrast, but they have a common interest 
in the improvement of our patent system. 





BOOK NOTICES. 

‘*Electric Railway Advertiser,” is the 
title of a new aspirant for favor in the elec- 
tric railway field. Dr. G. L. Austin, of 
Boston, the proprietor of ‘‘ Practical Elec- 
tricity,” is the progenitor of the new 
venture. 

‘* Reports from the Consuls of the United 
States,” for August and September, have been 
received ; also a special report on ‘‘ Fruit 
Culture in Foreign Countries.”’ The fruits 
considered are the orange, lemon, olive, fig 
and the vine. 

‘* Prospectus of the National Electric 
Light Association,” has been received from 
Secretary Allen R. Foote. It is published 
by order of the executive committee, and 
contains a prospectus, the constitution, names 
of officers, committees to report at the thir- 
teenth convention, lists of active and associ- 
ate members and a review of the proceedings 
of the executive committee. 

‘*Tce-making and Refrigerating Machin- 
ery,” is the title of a handsome book sent 
out by the Frick Company, Waynesboro, 
Pa., as a catalogue of their machinery for 
such purposes. It is more than a catalogue. 
The literature on this subject is limited, both 
in quality and quantity. In this volume the 
subject is thoroughly presented from a prac- 
tical point of view, on scientific lines. It is 
a valuable volume to those interested in such 
matters. 

‘Statistics of Railways in -the United 
States,” has been received from Mr. Edward 
A. Mosely, secretary of the Interstate Com- 
merce Commission. It embraces the second 
annual reports of the railways of this country 
to the Interstate Commerce Commission for 
the year ending June 30, 1889. It is very 
complete in statistics and general information, 
and is doubtless the most reliable volume on 
the subject extant. 

** Legal Hygiene ; or, how to Avoid Liti- 
gation,” by A. J. Hirschl, is published by 
Egbert, Fidlar & Chambers, Davenport, Ia. 
The work is built on the principle that ‘‘ an 
ounce of prevention is worth a pound of 
cure.” It is not a form book, nor is it 
written in the complete-guide-to-universal- 
law style. The author advises the reader in 
a pleasant, chatty way, entirely free of tech- 
nical expressions, which is at once interest- 
ing and instructive. 
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CORRESPONDENCE. 


OUR CINCINNATI LETTER. 

A Conservative, but progressive and suc- 
cessful business man expressed himself to 
your correspondent as follows: ‘‘Cincin- 
nati is, in my opinion, on the verge of one 
of its periods of rapid and healthy advance. 
I don’t mean a boom. Cincinnati doesn’t 
have booms; we make the money here for 
booms in other places. But we have our 
seasons of growth and our interims of 
preparation for another. Why shouldn’t 
the city grow? As a railroad center, Cin- 
cinnati is among the iavored cities of the 
country. Look at our electric railways in 
daily operation and more building. The 
electric light is coming into more general use 
every day. Our telegraph and telephone 
systems are among the very best. We have 
four bridges across the Ohio, one in process 
of construction, and another in contempla- 
tion. These are the patbs to cheap homes 
in the little river towns of Kentucky, which 
attract large numbers of our laboring classes. 
We have the best markets in the world, and 
living expenses here are very low. The city 
is growing and will continue to grow.” 

The Overhead System of electric railways 
has secured a firm foothold here. The 
Commercial Gazette recently gave this as its 
editorial opinion: ‘‘Overhead wires on 
electric railways have their objectionable 
features, but are better than none of those 
swift street cars would be.” 

Clifton Electric Railway.—The immediate 
construction of an electric railway from the 
city to Clifton, one of the most beautiful of 
the surrounding suburbs, seems to be assured. 
A committee of wealthy Cliftonians have the 
matter in hand and is pushing the scheme to 
a successful issue. 

The Rosedale Electric Street Railway is 
said to have secured the privilege of running 
its cars from Covington, Ky., over the 
Chesapeake & Ohio Railroad bridge into Cin- 
cinnati. This will furnish Kentucky subur- 
ban residents with much desired rapid 
transit. 

The Hartsfeld Furnace and Refining Com- 
pany is a new corporation with $10,000 
capital, The company, among other things, 
will smelt and refine aluminium. The in- 
corporators are Charles L. Hartsfeld, William 
A. Lampe, Herman Nagel, George Heinlein, 
Jr., and George R. Hildebrand. ‘The officers 
are Herman Nagle, president; George Hilde- 
brand, vice-president; C. L. Hartsfeld, 
treasurer and manager ; William Lampe, sec- 
retary, and George Heinlein, superintendent. 

The Cincinnati Gas Fixture Company, 213 
West Fourth strect, was recently awarded a 
$10,000 contract for the combination gas and 
electric fixtures for the new court house at 
Evansville, Ind. 

At Fifth and Walnut Streets, Post Office 
Square, occurs a combination of motive 
powers not often encountered. At this busy 
corner the tracks of several horse car lines, 
two cable roads, a double trolley electric 
road, and a single trolley electric road meet, 
cross and recross in a manner bewildering to 
the pedestrian. The clanging gongs and 
number of cars gives this vicinity quite a 
metropolitan appearance. 

Several Citizens recently sent a letter to 
the city solicitor asking him to bring suit 
against the Edison General Electric Com- 
pany to restrain the company from installing 
an underground electric lighting system in 
this city in accordance with a decree granted 
the company on April 4th, 1890, by the Pro- 
bate Court. The usual grounds of abuse of 
corporate power, tearing up of streets, etc., 

. were taken by the complainants. The city 
solicitor refused to bring suit. 

The John Shillito Company, one of the 
largest dry goods houses in the West, makes 
a novel use of the incandescent light in the 
lace and ribbon department. These dainty 
creations are displayed in glass show cases, 
from which a mellow glow of light proceeds. 
The effect is produced by placing the incan- 
descent lamps on the bottom of the case and 
surrounding and covering them with a filmy 
lace handkerchief or some such finery. 

Cincinnati, Nov. 10th, 1890. 8. L. C. 


OUR ST. LOUIS LETTER. 


The Street Railways continue to be the 
chief topic in electrical circles. The Short 
system on the Seventh street branch of the 
Broadway line is now operating very 
smoothly. The Lindell Railway Company 
are just getting their roads into shape. The 
Fourteenth street branch is at present run- 
ning by electricity, as are also two of its 
western branches, 7. ¢., the Forest Park and 
Fair Grounds, asd so soon as sufficient 
power can be had the main line will be put 
in operation. All the wiring and track con- 
struction is completed and their full com- 
plement of Brill motor and trail cars are re- 
ceived. Mr. Capen does not think the power 
house will be entirely finished until January 
ist, 1891. The company has adopted an 
electric gong for the motor cars and have 
placed the new ‘‘St. Louis” register on all 
their cars. I understand their Vandeventer 
line is not only going to be built as far south 
as Tower Grove Park, but that an ex- 
tension from its present northern terminus 
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at the Fair Grounds will be made as far 
north as Bellefontaine. The Missouri Rail- 
road Company are just getting their power 
house in condition. The generators have all 
been placed in position and the engines are 
being put in. 

Track Construction is rapidly going on on 
the Mound City line. All the motor cars 
for this company are of the St. Louis Car 
Co.’s make. The cars are at present being 
operated on the Union Depot line. This 
latter road has completed the wiring of its 
downtown loop, and is now operating on 
Broadway, the principal thoroughfare of the 
city. A recent addition to some few of the 
motor cars is attracting much attention. It 
is the vacuum air-brake. The cylinder is 
placed on the roof of the car, which gives 
the car a peculiar appearance. It is working 
very satisfactorily. 

Somewhat of a Sensation was caused 
here recently by the dismissal of four of the 
oldest and best operators on the Western 
Union circuits. The official reason given 
was that their work ‘‘ was not satisfactory,” 
but it is generally believed that it was owing 
to their connection with the Brotherhood. 

The Missouri Electric Light and Power 
Company are making some very extensive 
improvements in their plant. This is due to 
the large increase of business. 

The Union Electrical Construction Com- 
pany have their hands full trying to keep up 
with their orders for construction work. 
Some of their recent work comprised the fit- 
ting up of Woodward & Tremain with 225 
lights, of the Crown Linseed Oi] Company 
with a 90 light dynamo and 100 incandes- 
cent lights and an order for a 150 light dy- 
namo. They have just secured the agency 
for the Purdy Manufacturing Company. 

Now that the Exposition is over and the 
general public is satisfied, rumors not at all 
complimentary to the management of the 
electrical department are floating about. 

Mr. T. J. Wilson, president and manager of 
the Western Electrical Supply Company, of 
St. Louis, has, in conjunction with Jas. Ben- 
son, 8. 8. Dwight and others, organized the 
Centralia Electric Light and Power Com- 
pany, of Centralia, Ill. They have a ten 
years’ franchise for lighting Centralia, and 
will soon put up a $10,000 plant. 

It is reported that St. Louis parties have 
asked for a conference with representatives 
from St. Charles, Mo., to consider the erec- 
tion of an electric road to run from St. Louis 
to St. Charles, a distance of 27 miles. 

Suburban Notes.— East St. Louis, IIL: 
Work is rapidly progressing on the Broadway 
portion of the new electric road. An effort 
is being made to get permission for the road 
soon to operate from Belleville to East St. 
Louis to run on some of the streets now used 
by the rival electric line. Altoona, Ill.: The 
stockholders of the Altoona Improvement 
Association have taken the proposition of the 
Holmes syndicate to buy their lines. The 
lines are soon to be converted into electric 
roads and will be much extended. 

St. Louis, Nov. 12, 1890. WwW. &. B. 





OUR BOSTON LETTER. 


Mr. S. E. Barton, president Electric Mu- 
tual Insurance Company, starts from this 
city on Wednesday next for an extended 
business trip through several of the Southern 
States. 

Mr. Frank Harrington, the New York rep- 
resentative of the Tropical American Tele- 
phone Company, arrived in town this even- 
ing. His few days’ sojourn at the ‘‘ Hub,” 
as contemplated will enable him to visit many 
of his old friends and business associates. 

Mr. Morgan Brooks, secretary and treas- 
urer of the Electrical Engineering and Sup- 
ply Company, St. Paul, Minn., was in Bos- 
ton recently, and kindly favored this oftice 
with a visit. 

Messrs. Murray & Tregurtha, electrical 
and mechanical erginecrs, this city, have 
leased a factory No. 97 Oliver street, and 
equipped it with new machinery. This 
firm has gained a widespread reputation for 
the excellence and reliability of their work. 

Mr. H. M. Underwood, general agent In- 
terior Conduit and Insulation Company, of 
New York, has charge of his company’s at- 
tractive exhibit at the Mechanics’ Fair, now 
being held in this city. 

Mr. John T. Bradbury, a representative of 
the Thomson-Houston Motor Company, has 
invented a storage battery which is attract- 
ing a good deal of attention and favorable 
criticism from electrical experts, who have 
seen it practically tested. Patent has been 
applied for, and full particulars will be pub- 
lished in these columns at an early day. 

The Thomson-Houston Motor Company, 
through its representative, Mr. John T. 
Bradbury, has sold a 20 horse-power motor 
to the Messrs. Doherty Brothers, Lowell, 
Mass., for driving the machinery in the ex- 
tensive factory of that firm. 

The Thomson-Houston Electric Company’s 
isolated department recently sold a 450 light 
incandescent plant to the Merrimac Manu- 
facturing Company, Lowell, Mass., and the 
lights were started up on the evening of 

ovember 10th. The Electric Company’s 
Lowell agent, Mr. J. T. Bradbury, placed 
this order, 


The New Electric Light Station at Wake- 
field, Mass., started up Jast Monday evening 
with 250 horse-power capacity. It will now 
run its lights permanently, having previously 
(on September 16th) been given its initial 
lighting up of a few lights so as to conform 
with the Massachusetts law. 

Milford, Mass., will soon have an electric 
line to Hopedale. The rails are about laid 
and work has been commenced on the power 
house. This line will not use overhead wires. 

Col. A. N. Sampson, general manager of 
the New England Phonograph Company, 
lectured before the Franklin Typographical 
Society, in this city, Friday —— October 
31. Subject was on phonographs, giving 
various reproductions and affording a de- 
lightful and highly appreciated entertain- 
ment, 

The Bird & Sloane Electric Construction 
Company has been incorporated under the 
laws of Maine with a capital of $30,000. 
The officers are: President, Thos. J. Howe; 
treasurer, John F. Polsey; secretary, Ros- 
well b. Smith; and managers, Wm. H. 
Bird and Geo. H. Sloane. Offices have 
already been established at No. 620 Atlantic 
avenue, Boston. The company will do wir- 
ing and construction business, giving especial 
attention to isolated plants. 

The Waltham Electric Clock Company is 
preparing for activemanufacturing at Natick, 
Mass. he carriage factory building on 
North avenue has been secured and will be 
occupied as fast as possible. By the last of 
next month, it is expected to have a good 
number of men at work. At present the 
work is done elsewhere. Some of Natick’s 
prominent men have interested themselves in 
this new company. The new form of clock 
soon to be manufactured, is certainly an ap- 
parent radical departure from the present 
style of clock. Winding is entirely dis- 
pensed with. An clectric battery is con- 
cealed in the clock and motion is given to the 
pendulum by simply opening and closing the 
circuit, in which action a little magnet assists. 
Charging the battery occasionally is all the 
care needed. The clocks are to be manufgc- 
tured by the Waltham Electric Clock Com- 
pany, at Natick, Mass. - 

Whitman, Mass., is to have more electric 
lights. The people like it, and demand ad- 
ditional electrics for both street and com- 
mercial purposes. The enterprising com- 
pany which furnishes the improved illu- 
minant will erect a new station, and has 
broken ground for this purpose. The pres- 
ent capacity of company’s plant is 25 arc 
and 300 incandescent lights for street light- 
ing, 13 arc and 570 incandescent commercial 
lights. Allof these are in use, and orders 
in hand for many more. When the equip- 
ment of new station isin position, the light- 
ing capacity will be nearly double that now in 
operation. Compound condensin — 
will be used. W. I. B. 

Boston, Nov. 15th, 1890. 


OUR CHICAGO LETTER. 

The Electric Construction and Repair Com- 
pany, whose notice of incorporation was re- 
cently published in the Review, have se- 
cured floor space in the well-known Springer 
building, on Canal street, Chicago, and have 
commenced the manufacture of a number of 
new novelties in street railway devices 
which will soon be placed on the market. 
The gentlemen who are interested in this 
new venture are well known in electrical 
circles. Everything is in working order in 
the new factory, and the announcement is 
made that they are ready to make proposals 
for the entire construction of street railway, 
power, arc or incandescent plants of any 
system. Mr. C. M. Barclay, the president 
of the company, has secured the agency of 
the well-known Perret motors and dynamos. 

The Western Office of the ‘‘ Review ”’ is in 
receipt of a very fine picture of the Westing- 
house Electric & Manufacturing Company’s 
plant at Pittsburgh, Pa. The picture is 
nicely framed, and makes a neat piece of 
office decoration. 

The Suit Brought against the Hazleton 
Tripod Boiler Company, of Chicago, by the 
Hazleton Boiler Company, of New York, in 
which they ask that the former company be 
restrained from using the name Hazleton, 
was decided in favor of the Chicago com- 
pany in the Appellate Court this week. 

Personal.—J. B. Wallace, of Ansonia, 
Conn., was a recent visitor in the city.—Geo. 
B. Shaw, of Eau Claire, Wis., general man- 
ager of the National Electric Manufacturing 
Company, spent a few days this week in 
Chicago.—W. W. Hess, manager of The 
Car, was a recent visitor at the Western 
office of the Review. 

The Contract for the complete equipment 
of the Maywood Electric Light and Power 
Company’s plant, has been let to the Thom- 
son-Houston Company. 

Theo. P. Bailey, manager railway depart- 
ment, reports the following sales of the 
Thomson-Houston perfected snow sweeper: 
Three to Union Depot Railroad Company, 
St. Louis; twe to Missouri Railroad Com- 
pany, St. Louis; one to Citizens’ Street Rail- 
road Company, Indianapolis, Ind.; one to 
Omaha, Council Bluffs and B. Company, 
Council Bluffs. D. B. D. 

Chicago, Nov. 15th, 1890. 
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' PERSONAL. : 
Mr. J. E. Talbott,: of the Fort Waydeé 
Electric Company, one of the well know®' 
electric light men of the day, was a visitor in: 


the metropolis last week. 3 


Mr: Frank Laugblin, the active young 
business manager of the Solar Carbon Cot- 
pany, of Pittsburgh, was a New York 
visitor last week and made a welcome call 
on the ELECTRICAL REVIEW. 


Mr. Gilbert M. Smith, the wide awake 
manager of the Chicago office of that highly 
successful company, the Ansonia Brass and 
Copper Company, gladdened his New York 
friends by a visit of several days recently. 


Mr. Theo. Mosher, of the Mosher Arc 
Lamp Company, Chicago, has been a New 
York visitor for several days, having ar- 
ranged with Messrs. Alexander, Barney and 
Chapin to handle his lamp in this section. 


Mr. Chas. E. Gibbs, who has been the 
traveling representative of the Roduey Hunt 
Machine Company, Orange, Mass., has been 
made superintendent of the works. He had 
previously filled this position for a term of 
12 years, 


Mr. John I. Sabin, the energetic and suc- 
cessful telephone capitalist, of San Fran- 
cisco, is spending a few weeks in New 
York enjoying life at the Electric Club. 
Although he has recently been elected to a 
political office, his Eastern friends still speak 
to him. 


Mr. Cyrus O. Baker, Jr., accompanied 
by his wife, sailed from Liverpool on the 
‘* Majestic” Wednesday of last week, and is 
expected to arrive here Thursday, Novem- 
ber 20. Mr. Baker’s many electrical friends 
in this country will be glad to hear of his 
safe return. 


Col. 8S. M. Bryan, the alert telephone man 
of Washington, D. C., paid New York a 
flying visit last week. The _ energetic 
colonel is in the midst of comprehensive 
underground work for his big exchanges in 
Baltimore and Washington, and whatever 
is done in this direction by him will most 
assuredly be done in a first-class and sub- 
stantial manner. 








Brooklyn Institute. 

‘* Submarine Telegraphy ” formed the sub- 
ject of a lecture delivered by Mr. Herbert 
Laws Webb, of the Metropolitan Telephone 
and Telegraph Company, before the mem- 
bers of the department of electricity of the 
Brooklyn Institute at the regular meeting 
held on Friday last. 

Mr. Webb gave an interesting resumé of 
the early history of submarine cable laying, 
which commenced with the submersion of a 
gutta-percha covered wire across the Straits 
of Dover, in the year 1850. The numerous 


unsuccessful Atlantic expeditions a few 
years later, and the final laying of the Atlan- 
tic cables in 1866 were reviewed as forming 
a a epoch in the history of teleg- 
raphy. 

The lecturer then described the construc- 
tion of a telegraph cable, and pointed out the 
immense improvements that had been made 
in every item of the manufacture since the 
early days of the art. Cable ships, their 
machinery, tanks and equipment and the 


* staff on board, were touched upon, and the 


important and highly interesting work of 
surveying the route fora pro cable was 
described very fully. After this the audience 
were shown how a cable is landed and made 
fast on shore, how it is paid out and the end 
—_ at sea, how a broken cable is grap- 
pled, picked up and repaired, and in fact all 
the vicissitudes in the history of a telegraph 
cable were described by the lecturer and 
illustrated by means of lantern slides. 
Scarcely any detail of the work was 
omitted, and a thoroughly practical and ex- 
haustive account of the methods of creating 
and maintaining ocean telegraphs was given. 





The Short Electric Railway Company 
report the following contracts for the two 
weeks of November (to the 15th) for elec- 
trical equipment: The Schuylkill Electric 
Railway Company, Pottsville, Pa.; Water- 
vliet and Turnpike Railway Company, Al- 
bany. N. Y.; Texarkana Street Railway 
Company, Texarkana, Ark.; Lindell Ave- 
nue Railway Company, St. Louis, Mo.; 
Syracuse and Onondaga Railway Company, 
Syracuse, N. Y. 














«*, On November 1, 1890, the business of 
the Fresno, Cal., Telephone Company was 
transferred to the Sunset Telephone and 
Telegraph Company, of San Francisco. 


«*. The Erie Telephone Company’s sub- 
companies now employ 660 people regularly 
—in Minnesota and Dakota, 215; in Cleve- 
land, 131; and in Arkansas and Texas, 314. 


«*, Telephone lines are being rapidly ex- 
tended in the South. Arrangements are 
being made by which a line will be con- 
tinued from Juno down Lake Worth as far 
as Palm Beach, Florida. 


«*, The Rochester, N. Y., Bell Telephone 
Company objects to having its poles used by 
the Rochester Street Railway Company on 
West avenue, and threatens to bring suit if 
the poles are attached to in any way. 


»*, The city of Vicksburg, Miss., has de- 
termined to remove all telephone and tele- 
graph poles, and having notified the Great 
Southern Telephone Company at divers 
times, without effect, to change their location, 
will begin hewing them down this week. It 
is expected that an injunction will super- 
vene, and that the matter will be fought out 
in the courts. 


»*, At Boston, last week, before Judge 
Thompson, a jury awarded the plaintiff 
$2,500 in the case of Mary A. Stiles vs. The 
New England Telephone and Telegraph 
Company, an action in which the plaintiff 
sought to recover damages for injuries caused 
by a coil of wire falling upon her while she 
was passing along Harrison avenue one day 
in November, 1888. 


»*, A further development of the idea of 
transmitting a concert programme over a 
telephone wire to any desired location was 
recently made in New York. A concert was 
given in the transmitting room of the Ameri- 
can Telephone and Telegraph Company, and 
the whole of the music was simultaneously 
listened to by six audiences, one in Phila- 
delphia, one in Baltimore, one in Newark, 
one in Morristown, N. J., and one in 
Brooklyn. 


«**, In the financial column of the Boston 
Herald, on October 10, was published quite a 
long account of the affairs of the Mexican 
Telephone Company, in which it was repre- 
sented that Mr. Harrington, who is a director, 
secretary and the attorney of the company, 
had, under the authority of the board of di- 
rectors, completed an investigation of affairs 
in Mexico, and discovered abundant evidence 
of mismanagement and had instituted certain 
reforms, including the dismissal of Mr. 
Guiraud from active management of the 
yet Severe reflections were cast upon 

ir. Guiraud. To these criticisms of himself 
and his management Mr. Guiraud has recently 
made a reply in which he gives a brief 
history of the company and explains certain 
of its business transactions. He says there 
is yet time to save the company, and states 
that he can justify all his actions as a director. 


«*» The following invitation is being sent 
out to the subscribers of the Cortlandt street 
exchange, New York city, and a large num- 
ber of people have already accepted it. The 
invitation is self-explanatory: 

Dear Sir—You are cordially invited to 
visit, at your convenience, our exchange at 
18 Cortlandt street. We think you would 
be interested in witnessing the practical 
working of the telephone system in our 
operating room, where the largest and most 
expensive switchboard ever constructed is in 
use, and we believe the visit would result in 
mutual advantage in our relations. An ex- 
change of suggestions as to use of the tele- 
phone, between officials of the company 
who are devoted to the subject in hand, and 
subscribers who are relying upon the tele- 
phoue system as an important business neces- 
sity or social convenience, may contribute 
toward mens SS service. 

Very respectfully, 
Davip B. Parker, 
General Manager. 


ELECTRICAL REVIEW 


Automatic Pay Station for Telephones. 

An interesting exampleof the great variety 
of ‘‘ coin in the slot” machines being intro- 
duced to public notice is found in a device 
invented by Howard C. Root, of Brooklyn, 
N. Y. The machine enables any individual 
desiring to use a public telephone to intro- 
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Fic. 1.—Avutomatic Toit CoLLEcToR 
FOR TELEPHONE SERVICE.—SIDE SEc- 
TION. 

duce a coin varying from a nickel to a dollar 

within the slot of the machine, and thereby 

cause the machine to transmit intelligence to 
the central office as to the value of the coin 
deposited, thus enabling an operator at the 
central office to limit the time during which 
the telephone may be used by the customer. 
The accompanying engravings illustrate the 
construction of the apparatus. It comprises 
essentially a series uf inclined guideways or 
chutes arranged within an enclosure or box 
along which the coin introduced through the 
slot may roll. A series of contact fingers 
arranged at different distances above the bot- 
tom of this inclined chute are pivotally sup- 
ported so that the coin in rolling over the 
bottom of the chute will displace one or 
more of the contacts, according to its denom- 
ination or value. The upper ends of these 
contact fingers are maintained by springs 
normally in electric contact with backstops 
and are all included in a local circuit includ- 
ing the primary of the induction coil and the 
transmitter, so that when the lower end of 
any one of the fingers is struck by a coin pass- 
ing through the chute the upper end of the 
finger will break contact with its back-stop, 
thus opening the transmitter circuit and 
sending an induced impulse over the line to 
the central station. As it is desirable that no 
one contact finger be struck by both the 
largest and smallest coin, guards are pro- 
vided, marked g, g!, g*, in the engraving, 
Fig. 2, which are arranged over the different 
contact fingers at different heights from the 
bottom of the inclined chute so that some of 
the larger coins will run over these guards and 
be thereby prevented from making contact 
with the fingers intended to be operated by the 
smaller coins. In order to reduce the num- 
ber of contact fingers some of them are 
forked into two or three points lying over 
or under guards of different heights; for ex- 
ample, the first contact finger at the top of 
the apparatus has only one point, adapted to 
be struck by a ten cent piece, and is protected 
by a guard strip g, at such a height from 
the bottom of the chute that a larger coin 
will ride upon the guard, and consequently 
will not strike the finger. The second con- 


tact finger has two points, the lower of which 
behind the guard piece g will also be struck 
by a ten cent piece, while the upper point 
lies over the top of the guard strip g, so that 
it will be struck by a five cent piece only. 
Over this upper finger is a second guard strip 
g, ata greater distance from the bottom of 
the chute, which will prevent larger coins 
from striking either prong of the second fin- 
ger. By means of this system of guards and 
contact fingers, a single chute serves for all 
sizes of coins, and in the particular arrange- 
ment illustrated, a nickel would break the 
circuit once, a dime twice, a quarter three 
times, a half dollar four times and a dollar 
five times, in passing through the chute. The 
chute is mounted upon a board B', which is 
inclined from the top to the bottom, so that 
any coin in passing through the chute will 
be preserved by gravity in the proper plane 
of movement. The points of the fingers are 
arranged at such heights from the inclined 
board supporting the chute, and are so pro- 
tected by the guards that a one cent piece or 
a two cent piece would not strike any of the 
fingers. The operator at the exchange is ad- 
vised when a coin is being introduced by a 
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A Dog and a Telephone. 


A novelty in a Harlem beer garden is a 
dog that talks into the telephone, says the 
New York Sun. The proprietor lives over 
his saloon, and when a thirsty crew of suf- 
ficient size enters the place, the dog, Tim, is 
trotted out to entertain the crowd and put 
them in a generous mood. The minute Tim 
hears the bell he gives a bound and takes up 
his position on a high stool in front of the 
mouthpiece, ready for business. Connection 
is made with the proprietor up stairs, and 
the fun begins. 

‘* Hello, Tim, is that you?” 

‘‘Bow-wow.” 

‘* Speak, you rascal.” 


“ce Bow! ” 
‘* Sit up and beg for the gentlemen.” [He 
does so.] ‘‘ Rats, Tim!” 


Away goes Tim, down on the floor, and 
after scurrying around for a minute, back he 
comes again, eager for more sport. 

‘‘Tim, how many drinks have the boys 
ordered ?” 

‘Bow, wow, wow, wow, wow, wow!” 

‘*Good dog! Sing for the gentlemen! ” 

Hereupon Tim howls. 

‘Tim, you’re a chump.” 

Tim snaps, snarls and shows his teeth. All 
in all, it is a remarkable dog, and worth a 
heap of money to his master, but doubtless 
Tim will have a pack of imitators, and then 
his greatness will wane. 
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Fic. 2.—AutTomatic Totti CoLLECTOR FOR TELEPHONE SERVICE.—FRONT SECTION. 


closure of a local circuit, including an alarm 
bell H, when the coin is being introduced in 
the slot, the sound waves created by the bell 
acting upon the transmitter and being com- 
municated through Jine to the central office. 
In order to know when the coin has passed en- 
tirely through the chute, and to prevent fraud 
by manipulation of the hanger switch, aspring 
trough J is supported at the bottom of the 
instrument so that the bell H will be rung 
by a closure of its circuit after the coin 
has passed through the chute, thus advising 
the central office operator that the cash has 
been paid and the customer is entitled to 
service. 


Annunciator Suit. 

The Western Electric Company, of 
Chicago, have brought suit against Christian 
Ruppert, of Washington, D. C., to compel 
him to pay over to them all gains and profits 
realized by him from the sale and use of an 
electric annunciator for elevators, which it 
is alleged, is an infringement of a patent 
owned by the company. It is set forth in 
the bill that the Western Electric Company 
obtained from the Western Electric Manu- 
facturing Company patents No. 172,998, and 
148,447, A decision was rendered by Judge 
Blodgett, of the United States Court, sus- 
taining the validity of each of said patents 
and fixing the complainants’ damages at $200, 
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Telephonic Specific Inductive Capacity, 

In an article under the above heading in 
your last issue, Mr. W. W. Jacques points 
out that there is a considerable difference 
between the telephonic and the telegraphic 
specific inductive capacity of certain ma- 
terials. 

After describing some experiments made 
by himself and others upon various dielec- 
trics, he gives a table showing that the 
telephonic capacity of all the samples tried, 
except one, is HIGHER than the telegraphic 
capacity of those samples. 

Surely this is not quite correct. 

All theory and practice, except Mr. 
Jacques’, so far as I am aware, tend to 
show that the capacity of any dielectric is 
LESs when measured by currents of short 
duration—e. g., telephonic currents—than 
when measured by currents of longer dura- 
tion—e. g., telegraphic currents—owing to 
the ‘‘ absorption effect ” noticeable when any 
dielectric is charged for an appreciable 
time. 

This is clearly explained in most text- 
books upon the subject, and is noticed even 
in the authority quoted by Mr. Jacques, 
viz: ‘‘Gordon’s Electricity and Magnet- 
ism,” Chapter 11. On pages 99 and 103 of 
the second edition, experiments are de- 
scribed and figures given which clearly 
show that Mr. Jacques’ deductions are not 
correct. 

Again, on page 109, we read: ‘ The 
capacity increases if the electrification is con- 
tinued—at first rapidly, then more slowly,” 


c. 

As the question is of considerable import- 
ance in long distance telephony, and, as an 
earlier edition of the same article has been 
published in your journal of 21st March 
last, page 314, without any one drawing 
attention to the inaccuracy of the results 
contained therein, 1 think an explanation is 
due from Mr. Jacques as to how his experi- 
ments were made, and also as to how he 
irrives at the ‘‘ calculated results” given in 
the middle column of the table referred to. 
—J. W. Ullett, in London Electrical Review. 





A Telephone Memorandum Roll. 

No doubt, every user of a telephone has 
felt more than once the want of a convenient 
means of taking down messages. Tatum’s 
telephone attachment, illustrated on this 
page, seems to satisfy this want. The de- 
vice speaks for itself. It may be mentioned, 
however, that as the telephone companies 





TATUM’s TELBPHONE ATTACHMENT. 


forbid the defacing of their instruments, the 
pad is attached without the aid of screws, 
and yet a solid bearing for the hand is 
afforded. The paper is fed froma roll, so 
that there is no waste. The board is made 
of walnut, with nickel-plated trimmings. 
Tommins & Adams, 116 Chambers street, 
New York, are the sole agents for Tatum’s 
telephone attachment. 


Inspector of Electric Wires. 

Providence, R. I., is to have an officer to 
be known as Inspecter of Electric Wires, 
with a salary of $2,250. No one is to be 
eligible to the office who cannot pass a satis- 
factory examination before an examining 
board of electrical experts. The duties of 
the office will be principally the inspection 
and supervision of electric wires and con- 
ductors, and to make each year a report to 
the city council embodying such recommen- 
dations as may be thought necessary to in- 
crease the public safety, 





ELECTRICAL REVIEW 


Telephone War in Ontario—Free 
Telephones. 

The local company which was formed in 
Peterboro’, Ontario, witha capital of about 
$8,000, and with the avowed intention of 
doing business at half the rates charged by 
the Bell Telephone Company, and paying a 
much larger dividend than the shareholders 
of the Bell Telephone Company ever re- 
ceived, has apparently discovered, after all 
its construction work has been done, that 
the big company has not the slightest inten- 
tion of giving up the field to it. 

The tactics pursued by the first comers are 
simple in the extreme. They have waited 
until the little company had spent what was 
supposed to be the amount of its capital, 
and now announce that they will give all 
their old subscribers, who are not interested 
as shareholders in the attempt to wreck their 
business, and all new subscribers who are 
likely to remain with them, free telephone 
connection as long as the opposition lasts. 

The officials of the Bell Company say this 
attack on them is a wholly unprovoked one, 
as no complaints were made of the service 
in Peterboro’, which was excellent, and the 
regular rates charged by them are the lowest 
in the world for exchanges of the size; and 
also that any one who will take the trouble 
to make a few enquiries, could find out in 
five minutes that the item of rent and sal- 
aries absolutely necessary for the proper 
conduct of the business, would alone eat up 
all the revenue of a cheaper-rate company, 
leaving nothing whatever for the equally 





Thomas, Shepard & Searing. 

Mr. Charles G. Thomas, who for a time 
acted as our correspondent in San Francisco, 
has recently established himself in business 
in Denver, Col., with Mr. Frank E. Shepard 
and Mr. Lewis Searing, under the title of 
Thomas, Shepard & Searing. The firm in- 
tends to make the higher engineering work 
of mechanical and electrical matters their 
profession, and will give special attention to 
the following classes of work: Tests of 
engines, boilers, machinery and electrical 
apparatus; experiments and researches on 
material and processes; development of in- 
ventions and design of plants and special 
machinery; examination and reports on ex- 
isting and projected manufacturing plants 
and processes; supervision of the erection of 
machinery. 

Messrs. Thomas and Shepard are gradu- 
ates of the Massachusetts Institute of Tech- 
nology, while Mr. Searing holds a diploma 
from the Stevens Institute, at Hoboken. 
Mr. Thomas was connected with Mr. Edison 
at his private laboratory at Orange for 
nearly a year, and has also been the San 
Francisco agent of the Thomson-Houston 
Company. Mr. Searing was in the private 
laboratory of President Morton, of Stevens, 


for some time after graduation, and visited 
the Paris Exposition in charge of the Bris- 
tol-Geyer electric meter, while Mr. Shepard 
was assistant United States Inspector of 
Steam Boilers before coming to Denver. 
These are all young men, and the range of 
experience that has fallen to their lot has 
been so varied as to especially fit them for 


Kourn’s New TELEGRAPH Key. 


necessary expenses of heating, lighting, 
stationery, interest on course of construction 
and allowance for depreciation, accidents 
and damages, and last, but not least, repairs. 

In addition to ordinary repairs, a heavy 
and continuous expense, one good storm will 
often do damage enough to use up the sur- 
plus revenue of a single agency for years. 
—Kingston News. 





Se es 
Storage Battery Patent Suit. 

Suit has been brought in the United 
States Circuit Court for the Southern Dist- 
rict of New York, by the Brush Electric 
Company and the Consolidated Electric 
Storage Company, of New York, against the 
Anglo-American Electric Light Manufactur- 
ing Company, for alleged infringement of 
certain United States patents known as the 
Brush storage battery patents owned by 
the former companies. A preliminary in- 
junction has been asked for. 


The Boston Advertiser is told from a 
semi-ofticial source that under the new con- 
tract with the American Bell Telephone 
Company new construction in the North- 
western and Cleveland Companies is provided 
for by a new issue of stock in the companies, 
which is taken and paid for by the American 
Bell and Erie in ratio to their holdings. The 
expense account includes all disbursements, 
except cost of construction, arranged for 
as above. If the cost of this con- 
struction had been included in expense 
as before under the old control the 
surplus would show about $6,000 quar- 
terly. Erie as a whole is maintaining its 
four per cent. dividend, paying the Ameri- 
can Bellits proportion and meeting every 
expense of operating and construction, re- 
serving $6,000 quarterly. This amount will 
increase with the growing receipts as ex- 
penses have not increased in an excess ratio. 





the work that they have chosen. We take 
pleasure in calling the attention of the elec- 
trical fraternity of the West to the firm, and 
are confident they will meet the success that 
they so richly deserve. 


A New Telegraph Key. 

In the accompanying engraving is illus- 
trated a telegraph key recently patented by 
Mr. Wm. A. J. Kohrn, of San Francisco. 
The novel feature of the key consists of a 
pivoted switch provided with a beveled arm, 
which co-operates with a spring tongue at- 
tached to the rear end of the key lever, so 
that when the switch is thrown to its closed 
position the beveled arm will bear upon the 
spring and force the rear end of the key 
upwardly, thus closing the circuit and mak- 
ing a safe contact. The device insures the 
closure of the circuit at the key so that it 
prevents the lodgment of dust upon the 
circuit closing contacts, and thus reduces the 
liability of trouble from that cause. 





Imitating Globular Lightning. 

The phenomenon of globular lightning was 
imitated by M. Planté, it will be remem- 
bered, with his secondary batteries. It has 
been shown by Herr von Lepel, as we learn 
from Nature, of October 16th, that this can 
also be done with so-called statical electricity, 
obtained from an influence machine. Two 
thin brass wire points from the poles of a 
powerful machine being held at a certain 
distance from the opposite sides of an insu- 
lated plate of mica, ebonite, glass, or the 
like, there appear small red luminous balls, 
which move about, now quickly, now slow- 
ly, and are sometimes still. Even better 


effects were had with a glass or paper disk 
which had been sprayed with paraffine. 
Small particles of liquid or dust seem to be 
the carriers of the light. A slight air current 
makes the spherules disappear with hissing 
noise. These spherules, the author remarks, 
are phenomena of weak tension ; an increase 
of the tension gives a rose spark discharge. 
Various interesting analogies with poe val 
lightning are t .— Science, 
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.... The new wire being put up by the 
Western Union Telegraph Company, which 
will connect San Francisco and other points 
on the coast with Chicago, has reached 
Fresno. 


..-. The North American Telegraph 
Company has connected its West Superior, 
Wis., office by direct quadruplex wires with 
Chicago and St. Paul, and has arranged for 
direct service to New York when occasion 
requires. 


.. Joseph Chitwood, telegraph operator 
at Akron, Ala., was shot in the back of the 
head by some unknown person while he sat 
at work at his table on the night of Novem- 
ber 7. He will die. There was a broken 
pane in the window at Chitwood’s back, and 
the assassin fired a load of small shot from a 
gun through the hole. The shot took effect 
in Chitwood’s head and back, and, although 
he is still alive, the physicians have given up 
all hope of his recovery. There is absolutely 
no clue to the identity of the murderer. 


.... The St. Paul, Minn., council com- 
mittee on streets recently voted that the 
Western Union Telegraph Company be com- 
pelled to put its wires underground. The 
company protests that it cannot operate its 
wires successfully now underground on ac- 
count of the long circuits. The city attor 
ney has been instructed to draw up an ordi- 
nance providing for placing the wires under- 
ground. It will be reported to the next 
meeting of the council. The company pro- 
poses to put in 40-foot poles instead of 60- 
foot poles, with two cross-arms instead of 12, 
and four cables instead of the present net- 
work of wires. 





The Vibrations of a Platinum Wire Kept 
Incandescent by an Interrupted 
Electric Current. 





BY M. ARGYROPOULOS, 


I stretched, horizontally, a platinum wire 
.7 of a metre in length and a fraction of a 
millimetre in diameter, and sent an electric 
current into it, in order to heat it to white 
heat. Observing the great dilatation of the 
wire during the passage of the current, 1 
thought that some vibratory movement would 
be produced by successive interruptions of 
the current. I, therefore, introduced into the 
circuit a large trembler interrupter, or, better 
still, the interrupter proposed by Foucault 
for large Rubmkorff coils; the platinum 
wire immediately began to vibrate, subdi- 
viding itself into stationary waves. 

We can observe very clearly one, two, 
three, and as many as eight, ventral segments 
separated by nodes which seem to bestation- 
ary. By very slowly lessening the tension 
of the platinum wire the number of these 
ventral points is increased; on the other 
hand, if we slowly increase the tension, the 
number of ventral points is lessened, and the 
incandescent wire vibrates transversely, 
forming a single ventral segment in the 
middle. 

The support on which I stretched the 
wire had two actions, one to stretch the wire 
more or less, and the other to lengthen or 
shorten it. 

The experiment was performed in the fol- 
lowing manner: First, I took a long length 
of wire and sent through it a current of from 
45 to 50 Bunsen elements, keeping the inter- 
rupter inoperative. Then: the wire was 
shortened until it became incandescent. The 
interrupter was then set in motion and the 
wire began to vibrate. Then the wire was 
slowly stretched, until at last it vibrated as 
a whole, forming one single ventral segment 
in the middle. By lessening the tension of 
the wire I could produce as many as eight 
ventral segments, or even more. 

This experiment enables us to illustrate 
before a large audience the vibratory move- 
ments of strings. 











* * The Bloomington, IIl., electric rail- 
way is now in operation. 


* * An electric railway from Mason to 
Dansville, Mich., is being talked about. 


* * Tt is proposed to connect Bridgewater 
and Brockton, Mass., by an electric road. 


* * Oscoda and Au Sable, Mich., decline 
to put up a bonus of $5,000 to secure a street 
car line. 


* * The Plainfield, N. J., common coun- 
cil has issued a call for bids for an electric 
railway system. Bids must be entered before 
November 24. 


* * The Peru, IIl., News-Herald now runs 
its new Campbell press by electricity, and 
the Augusta, Ga., Chronicle is installing a 
10 horse- power ‘‘ C, & C.” motor to operate its 
presses. 


* * It is reported that the sales of the 
Westinghouse Electric Company in October 
were $1,718,000, of which $687,000 was air- 
brake business and $560,000 electric and 
manufacturing business. 


* * The electric road running between 
East New York and Jamaica, L. L., is daily 
taxed to its utmost capacity, and, as a meas- 
ure of necessity, three more cars will be put 
on this Winter. 


* * The Adrian, Mich., Electric Railway 
Company has asked for the privilege of carry- 
ing freight over its lines between 9 P. M. and6 
A. M., for the accommodation of shippers at 
a distance from the freight station. 


* * Tt is rumored that negotiations for the 
location of a plant at Kankakee, IIl., for the 
manufacture of electric light and power 
machinery are well under way, and that in 
all probability the contract will be closed 


this winter aad work commenced next 
spring. 
* * The stockholders of the Citizens’ 


Horse Railway Company, and those of the 
St. Louis and Belleville Railway Company, 
will hold a meeting on Saturday, January 
10, 1891, for the purpose of submitting to 
those interested in each the proposition of 
consolidating the two companies. 


* * The stockholders of the Union Street 
Railway Company, of New Bedford, have 
received communications from President 
Samuel C. Hart, stating that a syndicate has 
offered to take their stock at $155 per share, 
and asking them to turn in their shares to 
Hon. William W. Crapo, in case they decide 
to accept. Most of them have already done 
so, and, it is said, the sale will be consum- 
mated in a few days. 


* * The Thomson-Houston Motor Com- 
pany has just installed an electric drum 
hoist at the docks of the Merchants’ and 
Miners’ Transport Company, Boston. On 
the arrival of a steamer of the last named 
company next Thursday the electric hoist 
will perform its first practical work, and 
will then certainly demonstrate its useful- 
ness in as satisfactory a manner as has been 
evinced at every one of the previous experi- 
mental tests. 

* * The Brockton, Mass., Electric Railway 
Company has published its report for the 
year ending September 30, 1890. The 
equipment was increased during the year by 
the purchase of one box car, making the 


total equipment three box and four open 
cars, besides an engine, dynamo and other 
electrical appliances in the power station. 
The revenue for the year has been: Receipts 
from passengers carried, $12,553.70; from 
school tickets, $144.15; other sources, 
$376.82 ; total income, $13,074.67. The 


total passengers carried for the year ending 
September 30, 1890, was 259,509, being an 
increase of 27,184 passengers over the previous 
year, while the increase in passenger receipts 
is $1,381.90. 


ELECTRICAL REVIEW 


Electric Railways. 


At the regular meeting of the Chicago 
Electric Club, on Monday evening, Nov. 
17th, the following interesting paper by 
Theo. P. Bailey, of the Thomson-Houston 
Company, was read : 

The practical development of electric 
street railways, and their commercial perfec- 
tion, may properly be said to have been ac- 
complished within two years, and yet there 
are at the present time 246 electrical 
street railway plants either in operation or 
ready to be putin operation within a short 
time. Two years ago, and even within the 
past 12 months, we were asked many ques- 
tions by intending purchasers, which to-day 
are not even hinted at. Some of the pre- 
vailing questions of that age were : 

Can electricity be applied in our case ? 

Can a street railway, equipped with elec- 
tricity, be made a practical and commercial 
success ? 

What will be the life of the apparatus ? 

What will it cost to keep the apparatus in 
repair ? 

Is not the current dangerous to human 
life ? 

Will it not ruin the watches of the pas- 
sengers ? 

The street railway people to-day appear to 
have become thoroughly satisfied on these 
questions, and consider it an idle waste of 
time to discuss them further. But in lieu 
thereof they ask us this: ‘‘ How soon can 
you furnish the equipment for our road, and 
what will it cost ?”’ Just think of this state- 
ment fora moment: 246 electrical railways 
in operation, embracing 2,024 miles of track, 
and 3,880 motor cars, requiring in the neigh- 
borhoud of 6,400 motors, with a probable 
aggregate capacity of 174,435 horse-power, 
employing an electrical generating capacity 
at the station of about 94,880 horse-power ! 
Did any one of you anticipate two years ago 
that such a condition of facts could under 
any circumstances be realized within so short 
a time ? I attribute this wonderful develop- 
ment and success to the following causes : 

First, the full practicability of the under- 
taking ; second, the wonderful earning capa- 
city of the electrically equipped car as com- 
pared with the horse car ; third, a determina- 
tion on the part of the electrical manufac- 
turers to meet the requirements of the rail- 
way companies; and, fourth, the untirimg 
and indefatigable efforts of the exploiter or 
salesman. 

Among the numerous and possibly fatal 
objections made to the use of electricity, 
when it was proposed to apply it to street 
car propulsion, was that grades exceeding 
five per cent. could not be mounted. But 
experience and practice have shown that 
grades as high as 14 per cent. can be as- 
cended with reasonable safety and satisfac- 
tion. Thereis a grade of 13, per cent. 
at one point on the line of the street railway 
at Lynn, Mass., over which 16-foot cars 
equipped with two 15 horse-power motors 
are in daily and successful operation. At 
Milwaukeea grade of 10,3, per cent., 430 feet 
long, isencountered and successfully operated 
over or upon by 20 foot cars, equipped with 
two 15 horse-power motors, the total weight 
of car complete with passengers being 1014 
tons. A similar grade is met with at New- 
port, R. I., and Omaha, Neb., and numer- 
ous grades almost as heavy are seen in the 
electric railway systems at Des Moines and 
Davenport, Ia., and Kansas City, Mo. 

At the present time there are, as nearly as 
can be ascertained, 957 street railways in the 
United States and Canada. Of this number 
589 are operated by horses, 49 by cable, 246 
by electricity, 73 by steam. 

It is estimated that the total money value 
of these combined properties is $164,400,000, 
proportioned as follows: Horse railways, 
$58,900,000 ; cable railways, $49,000,000 ; 
electric railways, $49,200,000; steam rail- 
ways, $7,300,000. 

These figures are at best only approxima- 
tions, as it has been found impossible to 
secure absolutely accurate information. 

This combination of motive powers is do- 
ing service over or upon 8,818 miles of track, 
as follows: Horses, 5,713; cable, 527; elec- 
tric, 2,024 ; steam, 554. 

I find that the cost per car-mile for the 
several methods referred to, including all 
operating expenses and fixed charges, other 
than interest, is as follows: Horses, 5.7 
cents; cable, 2.5 cents; electric, 2.2 cents; 
steam, 5 cents. 

A large majority of the street cars equipped 
electrically at the present time are mounted 
upon a single truck, to which are attached 
one or two motors, as required by the condi- 
tions existing in each particular case. The 
lightest equipment with which I have had 
to do has been a single 15 horse-power motor 
upon one truck; and the heaviest equipment 
has been two 15 horse-power motors upon 
one truck. The tendency, however, at the 
present time seems to be in the direction of 
longer cars, double trucks and heavier mo- 
tors. This action is prompted very largely, 
no doubt, by the sad and costly experience of 
some companies where trailers were used in 
connection with the motor car; serious acci- 
dents, and in some cases death, resulting 


from injuries sustained by passengers in fall- 
ing between the motor and trail car while 
passing from one to the other. 

The use of the longer car with double 
trucks is recommended further as a means of 
comfort to the passengers, and also on ac- 
count of the longer life of the car and its 
equipments. This style of car is, of course, 
unattended by the oscillating motion found 
in the shorter car with a single truck. Where 
the shorter motor car is used with a trailer, 
experience shows that there is a great loss in 
wear and tear by reason of the cars jam- 
ming together when the brakes are applied. 
This fault is obviated in the use of the 
longer car, and while its seating capacity 
may not be equal to that of two shorter cars, 
yet it is approximately so. It is claimed fur- 
ther for the long car with double trucks 
that less energy is required to operate it; also 
that it saves the expense of one man, de- 
creases the expense of maintenance, and in- 
creases the facility for handling passengers. 

In treating of the subject of electric rail- 
ways from a commercial standpoint, 1 have 
considered only that branch designated as 
the single wire overhead system. 

For obvious reasons too much care cannot 
be observed in the planningand locating of the 
various factors which go to make up a com- 
plete electric plant. Assuming that the rail- 
Way company has secured the desired ‘fran- 
chises and rights of way, and have laid out 
their lines of track so as to avoid all excessive 
grades, and yet reach the attractive and im- 
portant points of the town or city, and thatthey 
have been fortunate enough to make proper 
selection of their apparatus, the nextimportant 
work forthem to determine is the location and 
arrangement of their power station. These- 
lection of a site should be made with refer- 
ence to obtaining the best facility for hand- 
ling coal and securing water, and also with 
reference to the electrical center of the rail- 
way system, in order to realize the highest 
degree of economy in the operation of the 
plant. The arrangement of the power sta- 
tion is equally as important as its location, 


with regard to handling the work with the. 


least cost for labor. The selection of the 
steam plant is a matter of great importance, 
and should, in my judgment, be left with a 
thoroughly competent and reliable engineer 
to determine what particular type of engine, 
boiler, etc., should be used ; and the matter 
should be left under his direction and care 
until the installation has been completed. It 
is manifest that in so doing serious blunders 
will be avoided. I do not think it can be 
justly claimed that the railway companies 
have been too liberal in the amount of 
horse-power purchased for the operation of 
their generators. In order to secure the 
best results, with reference to reliability of 
service, the horse-power of the engine 
should be at least 20 per cent. greater than 
that of the generator which it drives, in 
order to provide for loss in transmission and 
excessive loads which are thrown on the 
generator by reason of a large number of 
cars starting at the same time; or on account 
of a ground being accidently thrown upon 
the line. The steam plant should be so ar- 
ranged and connected to the generators that 
either engine or generator may be readily 
interchanged ; and the arrangement of the 
engines and generators should be made with 
reference to future extensions. The switch- 
board containing the indicating and regu- 
lating devices, should be located so as to be 
most accessible to the attendant. 

Both the power and electrical plant when 
complete and ready for operation, should be 
placed in the hands of men of experience 
and learning in these departments, in order 
to insure reliability of service, and the great- 
est economy in operation and maintenance. 
I would rather provide in advance for the 
expenditure of $1,000 or more in this depart- 
ment than to run any risk of having to pay 
out four times that amount in repairs and 
losses occasioned by mistakes of incompe- 
tent men. 

The location and arrangement of the car 
house is a question of considerable import- 
ance, and open to serious mistakes growing 
out of bad location or improper interior ar- 
rangement. Some advantages are secured 
by locating the car house immediately adja- 
cent to the power station. In this case it 
may be heated with the exhaust steam from 
the power plant, and theservices of employés 
utilized in both buildings, and repairs to ap- 
paratus concentrated at one point. The car 
house should be provided with suitable pits 
for the inspection of the motors and also have 
proper accomodations for cleaning the car 
bodies. If the car house is to accommodate 
more than 20 or 25 cars, it should be provided 
with running and turning tables, and should 
also have more than one exit. 

I cannot pass from the question of inspec- 
tion of apparatus without emphasizing the 
extraordinary importance of having this 
work done thoroughly by competent and 
faithful attendants. With electrical appa- 
ratus of standard makes we can reasonably 
expect that a motor car sent out in the morn- 
ing for the work of the day, having passed 
through proper inspection, will perform its 
duty with a degree of certainty that need 
leave but little, if any, cause for anxiety. 
This feature is perhaps the most difficult one 
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to impress upon the management of electri- 
cal railway companies, more especially 
where such railways have been converted 
from animal power. If railway companies 
will guarantee that degree of careand watch- 
fulness in the operation of their motors indi- 
dicated above we take practically no chances 
by giving them the broadest guarantees as to 
the durability of the apparatus and the cost 
of maintenance and repair. 

It is apparent that in the overhead con- 
struction the highest degree of care should be 
exercised as to its details and arrangement, for 
this part of the equipment is constantly open 
to criticism. We cannot blind our eyes to 
the fact that serious, and in some instances, 
fatal criticism has been made to this work. 
We must all avail ourselves of the experi- 
ence which has attended our efforts and see 
to it that our overhead construction is not in 
a | case, or for any reason, slighted. 

think an iron pole 28 or 30 feet long, 
made in three sections of extra strong pipe 
six inches in diameter at the base, and four 
inches at the top, provided with wheel base 
and insulated cap, presents the most sightly 
appearance on the street and forms the most 
substantial construction that can be had. 
Next in reliability and appearance is an oc- 
tagonal pole of Southern pine suitably 
painted; and lastly, and the pole most com- 
monly used, the Western Union standard. 
These poles should be properly set with suf- 
ficient rake to allow of sustaining a strain of 
at least 900 pounds. To these poles should 
be attached, by means of eye bolts, a galvan- 
ized steel wire having a diameter of at least 
.204 of an inch, and drawn taut so that the 
poles will come to a perpendicular position. 
To these span wires there should be attached 
a suitable insulating device over the center 
of each track, with proper attachments for 
suspending the trolley wire. This insulating 
device should be small in its construction, 
consistent with strength and high insulation, 
and the insulating materia] formed in such 
manner that it will in itself constitute a pro- 
tection against moisture. The trolley wire 
should, in my judgment, be at least 3g of an 
inch in diameter, considering the objection 
that is raised to the multiplication of wires 
in the street. This wire should be hard 
drawn copper in lengths of at least one mile 
each, In this case the number of splices is 
reduced to a minimum, and by means of a 
suitable splicing ear the joints can be neatly, 
perfectly and securely made. 

Where the streets are of a width of at 
least 60 feet from curb tocurb, it is regarded 
as thoroughly safe and practicable, in cases 
of double-track roads, to place the poles in 
the center of the street between the tracks, 
and whether these poles be made of iron or 
of wood of octagonal shape, | consider that 
this arrangement presents the best form of 
overhead construction that can be secured. 

When a conduit can be constructed that 
will permit of tlre safe, reliable and econom- 
ical operation of street railways by meansof 
electricity, we will all rejoice and be glad. 
If its first cost can be made sufficiently 
reasonable to permit of its use in cities of, 
say, 50,000 inhabitants it will be a magnifi- 
cent achievement, and one that will surely 
bring its just reward to the successful in- 
ventor. 

This thought is not prompted by reason of 
any vexatious troubles or annoyances which 
have occurred in the operation of the over- 
head system, but wholly on account of the 
objections which have been raised to the 
rapid multiplication of poles and wires in 
the streets, occasioned by the remarkable de- 
velopment and progress of the electrical 
science. 

One of the prominent electrical companies 
is, and has been for some time, carrying on 
extensive and elaborate experiments with 
conduits, but have not, I believe, fully satis- 
fied themselves of the commercial success of 
their latest undertaking. 

I find little or no objection to overhead 
wires in places of less than 50,000 inhabit- 
ants. For this reason, and the fact of its 
low first cost, the overhead system will, no 
doubt, continue to be used in such places for 
some time to come, regardless of develop- 
ments in the conduit system. 

One of the most important features of an 
electric rai)way system is the track or road- 

. My experience has been that sufficient 
attention has not been given to that part of 
the equipment, especially until very recently. 
The track should be constructed of a good 
form of girder or ‘‘T” rail, weighing 54 or 
40 pounds per yard respectively, and should 
be attached securely to suitable ties placed 
not more than 214 feet apart. It should be 
well ballasted, and where crossings are made 
over other tracks solid castings should be 
used in order to prevent the jolting and 
jarring which occurs when passing over 
them. The rails should be kept as clean as 
possible where they are used as a part of the 
return circuit. In order to use the rails of 
the track in completing the return circuit, 
they should be firmly connected together 
by a copper wire in addition to the ordinary 
fish plates, and in certain cases, depending 
wholly upon the length of the line, number 
and extent of grades, and number of cars 
apd amount of traffic, there should be used 
a supplementary copper wire, the size of 
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which must depend upon the conditions 
just named. It is asserted by some elec- 
tricians that the efficiency of the return cir- 
cuit is increased in all cases by the use of a 
supplementary wire; but my experience has 
been that upon small roads where the grades 
and traffic are light, that satisfactory and 
economical operation is secured where the 
supplementary wire is omitted. 

Some of the essential requisites of an elec- 
tric motor car are proper controlling mechan- 
ism and reversing switch for controlling the 
speed and direction of the car, a lightning 
arrester and multiple fuse box. It should 
also be provided with suitable life-guards, 
gong-bells and headlights. The wheels of the 
car should in my judgment be at least 33 
inches in diameter, and weigh 300 pounds 
each. This will give increased adhesion 
and allow the motors to be raised sufficiently 
high from the ground to practically prevent 
the possibility of its being injured by strik- 
ing obstacles between the rails. 

Increased speed with a very slight increase 
of power will result by the use of the 33 inch 
instead of the 30 inch wheel. 

The possible speed of a car equipped elec- 
trically is measured only by the limit of 
safety. The regulation speed in the majority 
of places is twelve miles per hour, and the 
average mileage per car per day about 115. 
It is well known that upon well regulated 
steam railroads the locomotives rarely make 
a continuous run of over 100 miles per day ; 
and considering the extraordinary care that 
is given to them, and remembering in the 
same connection the very slight degree of 
care given to the average electric street rail- 
way motor, I think the latter is entitled to a 
very handsome compliment for the good serv- 
ice it gives us; and when you know that 
the best average mileage that can be made 
by a car propelled by the Kentucky horse or 
Texas mule is 60 miles per day, and even in 
doing this it is necessary to make at least 
four changes per day, I think you will ad- 
mit that the electric railway motor is doing 
most admirable service. 

The smallest town in the United States 
which has an electric street railway in opera- 
tion is Southington, Conn., with a popula- 
tion of 5,400. Two cars are in service over 
two miles of track, and the average daily 
receipts are $9.00 per car. The power for 
the operation of this road is furnished by the 
local lighting company and costs $1.25 per 
car per day. The largest electric railway is 
at Boston, Mass. This entire system com- 
prises 284 miles of track, 60 of which are 
electrically equipped and there are 312 motor 
cars in operation. During the month of 
August they had 300 mutor cars in service, 
making a total mileage of 384,700,000. The 
mileage of the tow cars was 59,948,000, 
making a total car mileage of 444,648,000, 
From August 10th to August 16th, 760,000 
passengers were carried by these cars with- 
out a single delay. In the month of Sep- 
tember, 312 motor cars were in operation, 
making a mileage of 343,466,000, and the 
mileage of tow cars 56,047,000, making a 
total car mileage of 399,513,000. 

Average number of motor cars run per 
day, 20; average number of trail cars run 
per day, 0; average number of hours per car 
in service per day, 18; average number of 
miles per car, per day, 108; electromotive 
force, 500; average ampere readings taken 
hourly, 122; average electrical horse-power, 
81.8; average electrical horse-power per car 
4.9; number of passengers carried per day, 
11,060; number of passengers carried per 
car, per day, 553; cost of operating, per car 
mile, $0.0616; receipts, per car mile, $0.2560; 
cost of operating per car, per day, $6.65; re- 
ceipts per car, per day, $27.65. 

Most flattering testimonials have been re- 
ceived from railway companies who have 
adopted the electric system and while they ex- 
press their absolute satisfaction with the new 
motive power, they also state that the earning 
capacity of their road has been materially in- 
creased. In some cases the increase is given 
as high as 400 per cent., and in others as low 
as 50 per cent., but in no case that I can now 
remember, has the increase been given lower 
than the amount last stated. 

Inquiry is sometimes made as to whether 
a motor car can be safely and reliably oper- 
ated without a conductor. The present form 
of trolley and overhead construction readily 
permitsof this; but I donot regard itas practic- 
able or advisable, except in the smaller places 
where the business of the road will not justify 
the expense of a conductor. Iam familiar, 
however, with a number of roads in towns 
or cities having a population of less than 
80,000 where the car is in the exclusive 
charge of the motorneer, and no trouble is 
experienced in its operation. With a good 
track there is little, if any, possibility of 
accident when proper care is exercised in 
taking curves and switches. Where the 
business will warrant the expense, however, 
there should be a conductor with every caror 
train. 

We cannot overlook the fact that there are 
still some complaints of excessive cost for re- 
pairs and maintenance of the electrical appa- 
ratus, but I insist that the responsibility for 
this condition does not rest altogether with its 
manufacturers. The managers of these elec- 
tric roads must appreciate that they are ex- 


ELECTRICAL REVIEW 


acting a greater mileage duty of their motors 
than is expected of the ordinary railroad 
steam engine and under conditions mani- 
festly more unfavorable. If they will admit 
this, and see to it that their tracks are put in 
good order and so maintained, and the same 
degree of care aad attention given to their 
motors that is given to the steam engine, I 
am satisfied they will have little to complain 
of. How rarely do you find an electric 
motor operated on a track like that prepared 
for the steam engine? And how seldom 
do you finda man in charge of the motor 
car who has the intelligence, training and 
experience of the steam engineer ? 

Several railway companies which adopted 
the cable system before the possibilities of 
the electric system were fully appreciated or 
understood, are now seriously considering 
the complete displacement of that system 
and the substitution of electricity in its 
stead. I was recently informed by the 
president of one of the electric railway com- 
panies, whose line is a competitor to a cable 
road, that the latter company, feeling keenly 
the effect of the competition of the electric sys- 
tem, had about concluded to reduce the fare 
on their road to four cents per passenger. 
Before this action takes place, however, I 
have no doubt that‘some bright representa- 
tive of the electric system will persuade our 
cable friend to join the procession of pro- 
gress, abandon the cable, welcome and adopt 
electricity as the motive power, and thus 
preserve the independence and stability of 
his street railway system. 

There is no system or method of rapid 
street transportation that is so universally 
popular as the electric system ; its wonderful 
flexibility is unparalleled in the history of 
street railways ; capable of moving in either 
direction with equal facility, its value is 
materially enhanced from the standpoint of 
safety. Its first cost is about the same as for 
the animal system, and considerably less than 
the cable system. Knowing what the pos- 
sibilities of the electric system are, and how 
cheaply it can be maintained and operated 
under proper conditions, I think we will see 
street railways thus equipped in many towns 
of a population not exceeding 10,000, and in 
some cases even less, and at a period not 
very remote. 

I have previously alluded to the remark- 
able growth of the electric railway business, 
and given some reasons for it, but I do not 
feel that full justice has been done to the 
pioneers—I mean the manufacturers of 
the apparatus. When you consider what 
they had to do and what they did do 
to inspire confidence in the undertak- 
ing, I think you will all agree with me 
that they have merited even greater success 
than has attended their efforts, if that be 
possible. Contracts with all sorts of guar- 
antees were made, long trial periods were 
given, the cost of maintenance guaranteed to 
be less than for the same number of cars 
operated by animal power, the current guar- 
anteed not to be fatal to human life, and the 
system warranted to work in a thoroughly 
practical and successful manner, with a gen- 
eral and sweeping provision that in case of 
failure in any of the guarantees that the rail- 
way company could, at their option, throw 
the apparatus out and assess the electrical 
company any damages which they bad sus- 
tained by reason of the alleged experiment. 
Was there ever a new industry vouched 
for so absolutely by its projectors? Had 
the electric companies been less liberal 
with their guarantees, and not exhibited such 
a marked degree of confidence them- 
selves, we undoubtedly would have 
been able to-day to count the number 
of electric railways by tens instead of 
hundreds, for it is but a short time 
since the financial world has given its un- 
qualified indorsement to thesystem. Bankers 
and trust companies took no part in formu- 
lating public sentiment or confidence in this 
matter. The undivided burden was assumed 
and borne by the electrical company, and 
not until they had fulfilled their numerous 
guarantees faithfully and well, and demon- 
strated beyond all peradventure the full and 
complete success of the electric street rail- 
way, was the moneyed man or corporation 
willing to assume any hazard or risk. How 
the conditions have changed in two short 
years! Every principal city in the United 
States now hasits electric street railway; full 
confidence has been established, and unrea- 
sonable guarantees are no longer required. 

In closing, permit me to offer this predic- 
tion, that within a few years surface and 
elevated railways, operated by animal, cable 
and steam power, will be numbered with the 
events of the past, and electricity, with all 
its beautiful attributes, in all its grandeur 
and magnificence, and in the full measure of 
the wide range of its possibility will claim 
supremacy in the broad realm of street rail- 
way transportation. 

—— <> e S —__ 

—— TheThomson-Houston Electric Light 
Company, of Kingston, N. Y., bas pur- 
chased three-fourths of the capital stock of 


the Kingston and Rondout Gas Light Com- 
pany. The transfer of the stock to the 
former company will practically be a con- 
solidation. 


Stilwell’s Improved Heater and Filter 
Combined. 

In those days of sharp competition no 
steam power plant using high pressure en- 
gines can be regarded as complete, from an 
economical point of view, unless it is pro- 
vided with an efficient heater utilizing the 
exhaust steam for heating the feed water for 
the boilers, and if at the same time the heater 
can be made to thoroughly purify the water 
so as to prevent the formation of scale in the 
boilers, its economical value is thereby 
greatly augmented. 

In the Stilwell patent improved heater, 
herewith illustrated, patented in April last, 
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its manufacturers claim to offer just such a 
device, and they further claim to have suc- 
cessfully met all the objections hitherto 
urged against open heaters. Briefly stated, 
the following advantages are claimed : 

1. Very large heating and filtering capac- 
ity, and also depositing surfaces for receiv- 
ing the deposits of lime and other impurities. 

2. Increased facilities for quickly and 
thoroughly cleaning the heater. 

3. Effectual devices for separating and 
catching the cylinder oil contained in the ex- 
haust steam. 

4. Automatic regulation of the inflow of 
cold water, thus insuring an even and steady 


eed. 

A finely illustrated descriptive catalogue 
can be had upon application to the manufac- 
turers, Stilwell & Bierce Manufacturing Com- 
pany, Dayton, Ohio, who for more than a 
quarter of a century have made a specialty 
of machinery for heating and purifying feed 
water for steam boilers, a fact which entitles 
their claim to careful consideration. 

———_e = e—____ 

—— Messrs. Thurston & Company, pro- 
prietors of the Providence Electrical Supply 
Company, Providence, R. I.,has just finished 
the wiring of the Pilgrim Church in that city 
for upward of 100 sixteen candle-power in- 
candescent lights. The firm has been highly 
complimented for the creditable work it has 
performed. The same firm has heen awarded 
the contract for wiring the Jones Building, 
in city named, for 400 incandescent lights. 

— H. H. Shufeldt & Company have for 
some years past been using electric lights at 
their distillery, 23 Larabee street, Chicago, 
having for the purpose a dynamo capable of 
supplying about 125 lights. Finding that 
additional lights could be used to good advan- 
tage, they recently asked for bids on a much 
larger plant, and after very severe competi- 
tion the order was placed with the Western 
Isolated Lighting Department of the Thom- 
son-Houston Electric Company for a 400 
light incandescent plant. The dynamo previ- 
ously used will be discarded and an entirely 
pew plant will be installed. 

—— Leading business men of Chicago do 
not favorably regard the unanimous proposi- 
tion of the city council that the municipality 
own and operate the gas and electric light- 
ing plants. Marshall Field thinks it would 
be very unwise, unless the city has a very 
much better geverument than it now pos- 
sesses. Franklin MacVeagh is ‘“‘ dead op- 
posed to the municipality extending its 
enterprises so long as the present spoils sys- 
tem prevails.” ‘This is also the view of 
Lyman J. Gage, who fears that the losses 
from the corrupt management of ward 
politicians would offset any advantages to 
be gained. 











—— Itis said that the Lighthouse Board 
has decided to equip several light-ships with 
electric lights. 

— The C. H. & D. Railroad has ordered 
12 electric head-lights, which will be placed 
on through trains. 

—— Queen Victoria has announced that 
she is decidedly averse to having the electric 
light introduced into Windsor Castle. 


—— The Gas, Electric Light and Power 
Company, of Muscatine, IIl., has increased 
its capital stock from $100,000 to $120,000. 


— Since the introduction of electric 
lighting into large manufacturing establish- 
ments the record shows a marked improve- 
ment in the health of employés. 


—— The Amesbury Electric Light Com- 
pany, of Amesbury, Mass., will install an 
additional 750-light alternating current dy- 
namo of the Westinghouse type. 


—— The South Denver, Col., Electric Light 
Company has purchased land upon which an 
electric light plant will be erected to furnish 
the residents of South Denver with electric 
lights. 


—— At a special election held recently 
it was voted to bond the village of East 
Tawas, Mich., for $10,000 for an electric 
plant to light the village streets and for 
commercial purposes. 


—— The Western Isolated Lighting De- 
partment of the Thomson-Houston Electric 
Company has closed a contract with the At- 
lantic Mining Company, of Houghton, Mich., 
for a nine light are plant. 


—— The Allegheny, Pa., committee on 
gas has abolished the office of superintendent 
of gas with a salary of $1,200, and created 
the office of superintendent of public light- 
ing with a salary of $2,500. 


—— Mr. Il. E. Chubbuck, secretary and 
treasurer of the local electric light com- 
pany at Springfield, O., has accepted the 
position of secretary, director and treasurer 
of the Omaha Thomson-Houston Electric 
Light Company. 


—— The general offices of the Westing- 
house Electric and Manufacturing Company 
have been removed from the Westinghouse 
Building, Penn avenue and Ninth street, to 
the manufacturing plant on Garrison alley 
and Duquesne way, Pittsburgh. 


— The electric light company at 
Amesbury, Mass., has just put in a new 200 
horse-power engine, which will more than 
double their present motive power. A new 
incandescent machine of 500 lights will also 
be put in. The eleciric cars of the New- 
buryport and Amesbury Railroad are now 
supplied with power, as well as several fac- 
tories in the vicinity. 


—— The Grand Junction, Colorado, Elec- 
tric Light Company, who were very recently 
granted an extensive franchise by the city, 
have purchased from the town ten lots,upon 
which they will at once commence the erec- 
tion of a power house, and make other im- 
provements necessary for the completion of 
their plant. The company proposes to erect 
a power house with all necessary machinery 
to furnish an electric system for Grand 
Junction, second to none in the State. 


—— A number of prominent New Orleans 
merchants have formed a co-operative asso- 
ciation to erect, for their own use and at 
their own expense, an electric plant to light 
up their stores with electric arc lamps. 
These merchants are before the common 
council with a petition asking for the priv- 
ilege of stretching their wires along the poles 
now in use by the Louisiana Electric Light 
Company, after paying a fair compensation 
to that company, which originally erected 
the poles. 
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PROGRESSIVE ELECTRICAL 
INVENTIONS. 
STANDARD TESTING BATTERY. 


We illustrate herewith an improvement in 
standard batteries invented by Edward Wes- 
ton, which is designed to yield a constant 
electro-motive force of 10 legal volts for 
purposes of electrical measurement. The 
active materials of the battery are the same 
as in the Clark standard cell, namely, zinc, 
platinum, and a paste of mercurous and zinc 
sulphates. A group of seven cells consti- 
tutes the battery, in order to make their 
combined electro-motive force when arranged 
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in series an even number of volts. The cells, 
as illustrated in the engraving, are arranged 
in a circular series within a containing vessel 
marked 1, and are so arranged that any one 
of the cells may be withdrawn. Pipes 18, 
19 enter the enclosing vessel 1, so that water 
of a proper temperature to maintain the cells 
at a temperature of 671g degrees Fahrenheit 
may be introduced. The zine electrode 11 
is in the form of a disk, having a central 
standard 12 to which is secured a terminal 
wire 13 passing through a projection of the 
bell 10 into which it is sealed. The negative 
electrode 14 is a corrugated disk of platinum 
containing numerous small perforations. 
The terminal wire for this electrode passes 
through the side of the glass jar 9, wherein 
it is sealed, and then upwardly to a binding- 
post. The electrolyte is a solution of pure 
mercurous sulphate mixed with a solution 
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of zinc sulphate to form a paste. Into one 
of the cells is introduced a thermometer 16, 
passing through the glass bell cover 10 and 
sealed therein. The bell-shaped stopper is 
filled with a mixture of beeswax and gutta- 
percha, which holds the zinc electrode firmly 
in position, After the parts have been as- 
sembled and inserted in the containing vessel 
8, of which there is one for each cell, melted 
paraffine is poured around the cell proper so 
as to completely fil! the space between it and 
the containing vessel 3. These cells are then 
grouped in the outer vessel 1 and con- 
nected in series; they are then ready for 
service. The circular arrangement of the 
cells permits of the convenient use of one or 
more of them, as may be desired. 
SECONDARY BATTERY. 


A patent has been issued to Friedrich Marx, 
of Berlin, for a secondary battery, in which 
the usual lead electrodes are replaced by 
iron and carbon, respectively, and the ordi- 
nary solution is replaced by an aqueous solu- 
tion of equivalent quantities of protochloride 
of iron and muriatic acid. The solution is 
formed by dissolving about 450 grams of the 
protochloride of iron in 500 grams of 25 per 
per cent. muriatic acid and 900 grams of 
water. An electrode of iron and one of car- 
bon are inserted in the solution, and con- 
nected in circuit with the charging source, 
such as a dynamo-electric machine, the iron 
being the cathode. On the passage of the 


current the formation of what the inventor 
calls ‘‘ electrolin” takes place without depo- 
sition of metal, the termination of the pro- 
cess of charging being ascertained by a pe- 
culiar change in the color of the solution, 
which turns brown, while at the same time 
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the cell gets warm. The iron electrodes are 
then lifted out of the cell and the ‘electro- 
lin” so formed is ready for use at any time 
by returning the iron electrodes and closing 
the discharge circuit. The ‘‘electrolin” may 
be charged in one vessel and then withdrawn 
and used in a cell at some distant point. 
The inventor describes one form of iron elec- 
trode which may be allowed to remain in the 
solution after the charging process has been 
completed. It is formed by combining iron 
filings with carbon and a binder such as coal- 
tar, after which the mass is coated with tar, 
dusted over with finely divided carbon, and 
baked. By making the electrodes of the 
material specified the weight of the cells is 
very largely reduced, the specific gravity of 
carbon andiron, of course, being very much 
lower than that of lead, and by causing the 
transformation which renders the cell active 
to take place in the solution itself instead of 
in the material which constitutes the elec- 
trode, the difficulties of disintegration after 
prolonged service which appertain to the 
ordinary storage battery are obviated. Dr. 
Marx is, of course, nut the first inventor to 
produce a storage battery in which lead is 
dispensed with as the material of which the 
electrodes are made. It is interesting to note 
the batteries of this type, as it is more than 
possible that the storage battery of the future 
will be planned on different lines from those 
now in use, and every departure containing 
a bud of promise is worth careful examina- 
tion. 


LONG DISTANCE TRANSMISSION OF POWER. 


In a patent issued to Dr. De Ferranti, the 
well-known pioneer of alternating current 
distribution, is described a system for sup- 
plying towns or other places with electrical 
energy ata considerable distance from the 
source of generation. At the generating 
station is employed an alternating current 
dynamo-electric machine wound to give a 
high electro-motive force, say 10,000 volts. 
From this generating station, marked A in 
the accompanying illustration, mains are led 
to stations in the towns where the current is 
to be used. Transformers situated at these 
stations reduce the current to a practical 
limit for distribution in the town, and mains 
carry this reduced current to the different 
houses or blocks of houses which are to be 
supplied with current. Other transformers 
placed at these houses reduce the current to 
a still lower tension. For example, the high 
electro-motive force enables the current to 
traverse the line wire connecting the gener- 
ating dynamo with a station on the outskirts 
of a town, where, in its passage through the 
first transformer, marked D in the aceom- 
panying diagram, the tension is reduced to, 
say, 2,500 volts. This current then passes to 
the sub-stations in the town, where, by means 
of another transformer, it is reduced to, say, 
50 volts, and this voltage, being compara- 
tively free from danger, is used in the con- 
sumption circuit to feed lamps or other trans- 
lating devices. In carrying the current, 
concentric conductors are used, as illustrated 
in the engraving by BC. D is one of the 
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transformers, enclosed in a casing forming 
part of the outerconductorC. The primary 
of this transformer is connected at one end 
to the inner high tension conductor B, and 
at the other end to the casing. The second- 
ary is connected at one end to the casing 
and the other end to atertiary conductor B', 
which includes the primary of the second 
transformer D’, the other end of this primary 
being connected to the conductor C, as illus- 


trated. The secondary of transformer D? 
again is connected at one terminal with the 
conductor C, and the other terminal with the 
lamps grouped in multipic arc between the 
two conductors, as seen at B*. At E is rep- 
resented a switch, and atG a safety fuse, 
located in the circuit supplying the several 
houses or streets, and insuring safety in case 
of accident with the first transformer. 


MAKING METALLIC WHEELS BY ELECTRICITY. 


A patent has been granted to W. P. & J. 
W. Bettendorf, of Davenport, Iowa, for an 
improvement in the manufacture of metallic 
wheels, by which the spokes are welded to 
the hub and tires by means of an electric 
current passed through the parts during the 
welding operation. In the accompanying 
engraving is illustrated a side elevation of 
the machine used for carrying out the inven- 
tion, X representing the iron hub, Y the 
spokes and Z the tire of a wheel. Each 
spoke just prior to the welding operation is 
clamped by means of two pairs of jaws C 
H!, and a bar Q, connected with one side of 
the heating circuit, is brought down upon the 
hub. The current passing through P! Q 
and out by conductor P, heats the metal to 
a welding temperature, when a heading tool 
I is forced up against the end of the spoke 
to upset it and establish the weld. A similar 
operation is performed on the end of 
the spoke entering the tire, by means of the 
heading tool J, and a current passing through 
the tire and the outer end of the spoke by 
conductors S 81. The parts are so arranged 
that by pressure on a foot lever 5°, the wheel 
can be drawn down by means of its 
support B, into operative relation to the 
clamps, thus permitting a rapid change to 
the next spoke after a weld has been com- 
pleted, by simply removing the foot from 
the treadle and turning the wheel a suffi- 
cient distance on its support after it is 
lifted clear of the clamping jaws by the 









The foot lever is also arranged to 
depress the contact bar Q, and close the 
circuit simultaneously with the lowering of 
the wheel into operative relation to the 


spring 5°. 


clamping jaws. A movement of the gear 
wheels causes a cam F' to shift a bar oper- 
ating the clamps, and simultaneously another 
cam L shifts a bar K and throws the head- 
ing or upsetting tools into action. By the 
action of the machine, the spoke is upset 
and enlarged both inside and outside of 
the hub and the tire. 

IMPROVEMENT IN ELECTRICAL MEASURING 

INSTRUMENTS. 

Edward Weston, of Newark, N. J., has 
recently patented a dead-beat mechanism for 
electrical measuring instruments, the improve- 
ment consisting in opposing the movement 
of the indicating needle by friction, and 
after the circuit is closed, gradually reducing 
the amount of friction and permitting the 
needle to slowly proceed to its indicating 
point, where it will stop and remain still 
during the continuance of the current. The 
frictional device used is a soft leather pad 
held by spring pressure against a smoothly 
polished disk mounted on the needle axis. 
A push button is used to close the circuit, 
one terminal of which is a leaf spring carry- 
ing an arm on which is mounted the leather 
pad. When the push button is depressed, 
the circuit is first closed, then pressure of 
the pad is reduced, until, when the push 
button has reached its limit of depression, 
the pad is entirely free of the friction disk. 

octane onan 


—— The Schuyler Electric Company is 
compelled to build a new factory at Middle- 
town, Conn., so great is the demand for its 
very popular electric lighting apparatus. 
Ground has already been broken and the 
work is being pushed rapidly ahead. 
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A Novel Indicator. 

In the annexed cuts is illustrated a novel 
indicator, made by Gent & Company, of 
Leicester, England. It is contained within 
a walnut case, with black glass front, hav- 
ing the names of rooms upon it in distinct 
letters ; there is a diamond-shaped opening 
opposite each name of room, and behind the 
glass a white pointer revolves and stops op- 
posite the named opening corresponding 
with the room in which the button is 
pressed ; the pointer then remains in sight 
until the button in another room is pressed, 
when it instantly passes opposite the opening 
corresponding with the room in which the 
button was last pressed. 

If required, it may be provided with a 
stud (as shown at the bottom of engraving), 
in pressing which, the pointer will pass out 
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of sight. The bell is fixed in the same case, 

It is fixed and the wires run exactly as 
other indicators, no special directions being 
necessary. 

It is specially clear in indicating the rooms, 
as there can never be two in sight on the 
same Circle at the same time. The action is 
as follows (Fig. 2): 

The revolving pointer is actuated by 
an electro-magnet vibrator operating upon 
a milled wheel ; the spindle which carries 
the pointer also carries a cam and an in- 
sulated ring ; as many springs are provided 
as there are divisions on the dial, each 
division representing a room to be indi 
* cated; each of the springs rests on the 
edge of the revolving cam. The cam is 
connected through the spindle with the 
vibrator, so that when a current is sent 
along any one of the springs, it can 

ss along the cam to the vibrator, caus- 
ing the spindle to revolve. The cam is 
provided with a notch, into which each 
spring faces in succession as the spindle re- 
volves. The insulating ring which is fixed 
close to the cam, and moves with it, is con- 
nected with the electric bell, and the springs 
as they fall into the notch fall upon and 
make contact with the insulated ring. On 
reference to Fig. 2, suppose the current en- 
ters at the left hand or No. 1 binding screw, 
it passes over No. 1 spring, through the cam 
and spindle to the electro-magnetic vibrator, 
and on to the end or right-hand binding 
screw, and then back to the battery. The 
vibrator being thus set in motion, the spindle 
rotates carrying the cam round until No. 1 
spring drops into the notch, when the cur- 
rent is shunted from the cam and vibrator to 
the insulated ring, so setting the electric bell 
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in motion—the bell ringing as long as the 
button is pressed in and the current main- 
tained. It will be seen that No. 1 spring 
will remain out of contact with the vibrator. 
until a current is sent through one of the 
other springs, causing the cam to rotate, 
when No. 1 spring will again be lifted into 
contact with the cam, ready for use. The 
indicator, as sketched above, has the pointer 
always in sight opposite the opening last 
used. A press button is arranged, as » se 
in Fig. 1, which causes the pointer to always 
stop at a space between the openings, and so 
out of sight. The indicators are usually 
constructed for any number up to 10 signals 
on one board ; if more than 10 signals are re- 
uired, two smaller dials are recommended. 

e are indebted to Hnglish Mechanic and 
World of Science for this description. 
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The Mechanics’ Fair at Boston. 

One of the time-honored institutions of 
Boston is the Massachusetts Charitable Me- 
chanics’ Association, which is generally 
known to the public through the mechanics’ 
exhibition which it holds every three years ; 
but this organization has other and in mapy 
respects more important functions than the 
holding of this exhibition. It was founded 
in the year 1806 solely as a benevolent insti- 
tution, being composed of mechanics, and, 
for the purpose of an organized charity to- 
wards its members or their apprentices who 
might be in want; and to this day, with its 
immensely larger resources its true work is 
still in the line of charity, although much of 
it is in that true charity which consists of 
affording opportunities for the exploitation 
and introduction of inventions by means of 
these exhibitions. 

In 1881, this Association built a new hall 
costing $500,000 for the purpose of holding 
its exhibitions and also for such other uses 
as might be required of a building of im- 
mense size. This building is situated on 
Huntington avenue, Boston, and is a massive 
brick structure ornamented with stone and 
terracotta, portions of the building rising to 
a great height. It extends for 600 feet on 
Huntington avenue, with a greatest width of 
345 feet, the whole covering a ground area 
of 110,000 square feet. This is divided into 
three sections, the first being the administra- 
tion building, the second the exhibition hall, 
and the third is known as the grand hall, 
being provided with an organ, and seating 
capacity for 8,000 people. The whole of the 
building is occupied for this immense exhi- 
bition, and at other times portions of the 
building are used for various purposes. 

At these exhibitions merit is suitably 
recognized by the awards of diplomas and 
various medals at the hands of groups of 
judges, who are selected with great care as 
specialists in the department submitted to 
their charge. The recommendations are 
based upon the following classifications for 
awards: 

1st. Very valuabie inventions and dis- 
covcries. 

2d. Articles of superior and artistic 
workmanship. New and useful applica- 
tions of material. Manifest improvement in 
construction of articles or machines of an 
important class, 

3d. Articles of superior workmanship, but 
of less importance or value to the com- 
munity ; and the coarsest grades of articles 
which show originality and are of marked 
benefit to the public, and when the same are 
constructed in the best manner. 

4th. All other exhibits deserving favor- 
able mention for their beauty of design, or 


convenience in form or construction, and 
therefore entitled to the approbation of the 
Ass ciation. 

The exhibits in electrical apparatus would 
be of special interest to our readers. ‘These 


are in charge of Mr. E. Noyes Whitcomb, 
the judges being Prof. A. E. Dolbear, of 
‘Tuft’s College ; C. J. H. Woodbury, of the 
30. ton Manufacturers’ Mutual Fire Insur- 
ance Company; F. Eliiot Cabot, electrical 
inspector of the Boston Fire Underwriters’ 


Union; Capt. B. 8. Flanders, superintendent 
Boston Fire Alarm, and Frederick Lane, of 
Lane & Small, manufacturing electricians. 


Mr. A. L. Russell was appointed as one of 
the judges, but as he desired to enter as an 
exhibitor, this disqualified him and he de- 
clined to serve. 

The lighting of the exhibits is certainly 
one of the most important functions of elec- 
tricity, and that is done by the Mather 
Electric Company, who have a very com- 
plete electric lighting station in the base- 
ment supplying incandescent lamps over the 
whole of this large building. At another 
place, however, in the exhibition hall is an 
exhibit of the various Jamps, motors, 
switches and other electrical attachments, 
shown by Messrs. Claflin and Kimball, the 
Boston agents of the company. These 
switches especially are of excellent construc- 
tion, and there are also some novelties in 
connection with the motors, particularly in 
the method of reversing motors by meansof 
a reversing switch in connection with the 
rheostat used in starting the motors. 

The Thomson-Houston Company exbibit 
some of their are lighting dynamos, which 
furnish are lights in various parts of the 
building and also a large number of incan- 
descent lights in the basement. These dy- 
namos are driven by the Evans friction ring, 
a pair of dynamos being placed so that their 
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— are almost in contact with the driving 
wheel of the engine, the space between the 
two being filled with a number of leather 
rings, forming what is known as the Evans 
method of driving. The friction of the loose 
rings, adhering both to the driver and the 
driven pulleys only through the lines of con- 
tact, serve to transmit the power very suc- 
cessfully. There are a number of electric 
motors of this company in various parts of 
the exhibition, all of them busily at work 
driving various machines, or, as is the case 
of the exhibit of farming and harvesting 
machinery, keeping them in operation in 
order that their motions can be clearly seen. 

The Whittier Machine Company exhibit 
elevator machinery operated by Thomson- 
Houston motors, In one instance, a motor 
of the street railway type is directly applied 
to the hoisting mechanism of the elevator, 
the motor being operated by an attachment 
to the hand rope in the elevator in the same 
methods, as far as manipulation of the oper- 
ator is concerned, as those used in the case 
of elevators directly driven by steam engines. 
The other elevator mechanism is of the hy- 
draulic type, in which the motor drives a 
pump forcing the water into a reservoir. 

The ‘‘C. & C.” Electric Motor Company 
have an exhibit of their electric motors and 
appliances, whose work is very clearly dem- 
onstrated, as the motors are used to operate 
rotary pumps producing fountains at the 
tank adjoining this exhibit. One form of 
great convenience in the operation of these 
motors is the combining of the double pole 
switch and rheostat in the starting box, so 
that one action will manipulate the operation 
of the motor as may be desired. 

The Belknap Motor Company has an ex- 
hibit of their water motors running various 
kinds of small machinery, particularly sev- 
eral dynamos. 

The exhibit of the Interior Conduit and 
Insulation Company is alike instructive and 
brilliant, as they show a complete installa- 
tion of electric wires in their tubes with a 
large number of ornamental lamps in cir- 
cuit. The representative in charge of the 
exhibit is kept busily at work showing to 
interested parties the method of placing 
wires in the installation and then removing 
them. 

Much interest is manifested in the new 
form of brushes for dynamos and motors 
made by P. C. Holmes Company, of Gardi- 
ner, Me. These brushes are made of a mix- 
ture of chemical wood pulp and graphite 
beaten together in a pulp engine and then 
subjected to a great pressure in porous 
moulds, allowing all the water to escape. 
They are then subjected to heat sufficient to 
carbonize the wood and covered with cop- 
per by electroplating. It is stated that 
these brushes have been in practial use for 
several months, but it is evident that if 
their conductivity is all that can be desired, 
the smooth and lubricating character of the 
graphite which they contain will tend to 
lubricate and preserve the commutator bars 
instead of abrading, when subjected to the 
severe wear which this portion of electric 
light machinery is called upon to sustain. 

A. L. Russell presents an exbibit of elec- 
trical apparatus avd appliances of types 
which are certainly well known in the gen- 
eral market, with the possible exception of a 
very delicate and improved galvanometer. 

Adjoining this is the exhibit of the Holtzer- 
Cabot Electric Company, containing a large 
variety of electric light connections, watch- 
man’s time detector, electric clock with the 
Spellier attachment for setting the various 
clocks whose dials are cperated by the mas- 
ter clock in the exhibit. In the basement 
this same firm exhibit a number of Eddy 
electric motors. 

A large amount of fine copper wire of 
excellent finish, some of which is covered 
with different varieties of silk and of cotton 
insulation, especially for electro-magnets, is 
exhibited by B. 8. Hale & Son, who, it seems, 
has received awards at previous exhibitions. 

One of the most interesting exhibits is that 
of the New England Printing Telegraph 
Company, consisting of what is known as 
the Essick telegraph system. The sender is 
operated by a keyboard similar to that of a 
typewriter, and both the message at the 
other end and the duplicate in front of the 
operator is printed in typewriter. This is in 
operation on a line running from the Fair to 
the office of the pone & in another portion 
of the city, about two milesaway. One of the 
special services which it is expected this form 
of telegraphing will be put to is that of re- 
porting current news, either for various 
newspaper Offices or for financial purposes, 
including the distribution of financial news 
and reports of sales of stocks in brokers’ 
board. A ~—_ transmitting instrument 
will print in duplicate at any number of 
receiving instruments. 

The American Fire Alarm System exhibit 
one of their installations. his is of the 
type known as the open circuit system, the 
thermostats being in multiple on the various 
branches. These thermostats consist of a 
simple Bourdon spring, filled with some 
vapor which volatizes at a comparatively 
low temperature, and yet will not freeze. 
The thermostats are made to operate at 
various temperatures, as may be desired, 


ranging from 180 to 180 degrees. The rise 
of pressure above the pre-determined point 
straightens out the Bourdon spring and closes 
an electric circuit, ringing an alarm on an 
annunciator wherever it may be placed. A 
testing device will test out the circuits once 
an hour, and record the results on a card re- 
volving once in 12 hours, like the well known 
watchman’s time detectors. This is a par- 
ticularly simple type of alarm, and has been 
very extensively introduced for isolated 
buildings, the alarm apparatus being at the 
fire onan house or elsewhere. 

The electric safety engine stop consists of 
an apparatus by which push buttons in a | 
part of the establishment will close a circuit 
energizing an electro-magnet, whose arma- 
ture is attached to compound levers which 
release a hanging weight, and this, in turn, 
can be used either to open a clutch or to 
actuate mechanism which will stop an engine, 
either by means of a quick motion valve or 
by means of a device that will engage with 
the governor in such a way as to prevent the 
engine from receiving steam. 

he safety device for trolley wires by 
Robert A. Morgan is one of the first of what 
will probably be a large number of inven- 
tions brought into being by the prominence 
of this method of operating street cars. In 
this device the trolley wire ‘fs supposed to be 
hooked + at every section in such a 
way that in case the wire is broken in any 
way both ends of it will at once be released 
and it will drop to the street a dead wire. 
The small portions of the model shown do 
not afford one the same opportunity of pass- 
ing judgment as would be obtained by an 
examination of the apparatus in actual serv- 
ice, for it is only by the practical tests that 
merits of such a device can be entirely estab- 
lished. 

The American Magneto Electric Company 
exhibita numberof very ingenious applica- 
tions of the magneto for purposes for which 
batteries are frequently used, especially in 
ringing bellsin annunciators and in house serv- 
iceuse. The peculiarity of the device here is 
that the magneto which furnishes the cur- 
rent consists of a Siemens armature revolv- 
ing within a four-pole magnet, and instead 
of the alternating current usually applied, the 
coils in the armature usually receive two 
electrical impulses in one direction and then 
two in the other. This sequence of cur- 
rents gives accumulated action which is 
much more powerful than in the ordinary 
type of alternating current magnetos. The 
strikers to bells and drops to annunciators, 
etc., are connected to the Siemens armature, 
which oscillates between the poles of a mag- 
net, and the method of applying the current 
is sufficiently powerful so that bells of about 
a foot in diameter are forcibly rung. 

There are two of the mechanical tele- 
phones on exhibition; one of the Pulsion 
telephone, which has a large circuit in the 
neighborhood and can be used by persons at 
the Fair. The other is what is known as the 
glass telephone, in which the peculiarity is 
that the case is made of glass, with the ob- 
ject of giving a greater resonance to the vi- 

rations. 

The last exhibit in the electrical line is one 
in which it would not be expected that elec- 
tricity would be applied, but such applica- 
tion is made, and apparently very success- 
fully. Itis the electric incubator of L. E. 
Ross, in which the incubator is heated by a 
kerosene Jamp, with peculiar measures taken 
for keeping the air to a proper moisture. The 
temperature is controjled by a thermostat 
made of a compound bar of hard rubber and 
steel, and whose operation actuates a slight 
register which permits the escape of the heat 
if the temperature rises above a predeter- 
mined point, and the opening of the incuba- 
tor causes the apparatus to work very 
ee It is surrounded by a large crowd 
of people examining with great interest the 
hatching of chicks from among the large 
number of eggs there, while, perhaps, some 
of the older ones may recall the old saying 
of the Inquiries of the Ignoramous to the 
Philosopher: ‘‘ Tell me, oh, wise man, I do 
beg, which came the first, the hen or the 
e 2?” 

First Philosopher : ‘‘ First came the egg 
or whence the hen ?” 

Second Philosopher: ‘‘ First came the hen 
or whence the egg?” 

ope —— 
Conduits in Cincinnati. 

The Queen City Electric Company has 
petitioned the Probate Court for authority to 
lay conduits under the streets for the pur- 
pose of carrying electrical wires through 
them. The company avers that its business 
has extended to such a degree that it is no 


longer possible to meet the demands upon 
it except by the underground system. 

The Edison General Electric Company 
has filed a motion in the Cothmon Pleas 
Court for a dismissal of the appeal of the 
city from the judgment of the Probate Court 
giving the company the right to lay conduits 
under the streets and alleys of the city. It 
is claimed that the appeal cannot. be enter- 
tained, for the reason that it was not filed 
within the time prescribed by law, which is 
six months. 
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DISCOVERIES OF THE PROVINCIAL 
PRESS. 


What Dan Did in the Bowl Factory. 

Dan. G. Williams, son of G. G. Williams, 
is certainly an ingenious young man of rare 
mechanical ability. He has constructed an 
entire electric light machine with a capacity 
of nearly 1,000 candle-power in his father’s 
bow] factory in this village. He is using 
four lights, three 16 candle-power and 
one 50 candle-power, and they work very 
nicely. The dynamo made by Dan. will 
furnish electricity for eight large lights. 
There are very few men of experience who 
could make one of these electric machines 
and work it successfully. These lights were 
used for the first time on Wednesday night. 
— West Branch, Mich., Times. 





He Appreciates Luxuries. 

One of the new hands was bragging about 
the improvements of the G. P. depot yester- 
day evening to a colored rusticus. He said: 
“Us is gittin’ onter all de new conventions 
down here. We’s gwine ter hab dese yer in- 
decent ’lectric lights put in our offis. You 
country niggers doan no whut lugshurioserty 
is.”— Anniston, Ala., Blast. 





A Cry From Philadelphia. 


** Give us rapid transit, but don’t give us 
the overhead wire system of running electric 
motor cars. What is needed is elevated rail- 
roads.” —Philadetphia Call. 


Rapid transit ? Shades of Mercury ! Rapid 
transit in Philadelphia? Impossible! But 
then, it is more than could reasonably be ex- 
pected to think for an instant that any Phila- 
delpbian could grasp the idea of rapid transit 
and appreciate the advantages of electric 
traction all in one week. Next week the Call 
will want electric railroads. 

—__ -<- —___ 

The Delany Patent Battery Strip. 

The bugbear of liquid batteries has always 
been creeping salts. Much valuable property 
has been ruined by the insidious advance of 
the crystals up the glass jar, over the side, 
down the jar and along the shelf on which 
the battery rested. A number of devices 
have been invented for the prevention of this 
fault. 

Mr. Patrick B. Delany, of South Orange, 
N. J., and of telegraph fame, has come to 
the rescue with the invention illustrated 








DELANY Patent BatTeRY STRIP. 


herewith. It is so simple as to scarcely need 
description. The device consists of a strip 
of rubber cloth attached to the inside of the 
mouth of the battery jar by a waterproof 
compound. It offers a mechanical obstruc- 
tion to the creeping salts which collect be- 
neath the strip, and are redissolved in the 
battery fluid as water is added to the solu- 
tion to repair the loss from evaporation, It 
is claimed that local action, causing waste 
and exhaustion of the battery, is prevented. 
A year’s test of the device was made before 
putting it on the market. At the end of that 
time the cells tested were as clean on the 
outside as when first set up. The strip is 
applicable to gravity and all other forms of 
liquid batteries. It is easily applied, cheap 
in price, and after the test mentioned above, 
and with Mr. Delany’s name attached to it, 
we have no doubt of its being able toaccom- 
plish all that is claimed for it. 
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ELECTRIC CLUBS. 


New York Electric Club. 


The Number of members who frequent the 
Club house is gradually increasing. Electri- 
cal men froma distance have learned that 
the home-like accommodations here are far 
superior to hotel life ; so many of them make 
the Club their headquarters while in town. 
Electrical bachelors are all in love with the 
Club. Thursday evening always finds an ex- 
ceptionally large number of members pres- 
ent, that being ‘‘Club night.” 

All Nationalities are represented in visitors 
to the Club. In one week, recently, there 
were present a Persian, a Russian, a German, 
an Englishman, a Frenchman and several 
Brooklynites, besides the American con- 
tingent. ‘ 

The Cuisine is still maintained at its high 
standard of excellence. 

Some Well Known names are understood to 
be on the list of lecturers for the season of 
1890-91. <A large attendance is expected for 
Prof. Nichols’ lecture, which heads the pro- 
gramme, 

Recent out-of-town visitors were: Louis 
Cohn, Chicago ; Joseph Lewis, London ; F. 
D. Tuttle, Brooklyn; P. B. Shaw, Wil- 
liamsport, Pa.; G@. D. Masten, Plainville, 
Conn.; E. H. Bouton, Richmond Hill,Conn.; 
J. Hart Robertson, Bloomfield, N. J.; a Per- 
sian gentleman with fringe on his name ; H. 
T. Paiste, Philadelphia ; and W. B. Cleve- 
land, Cleveland, Ohio. 

A Table d’Hote Dinner (costing $1.00) will 
be served from 6 to 8 P. M. on the occasion 
of Prof. Nichols’ lecture. Tables will be 
set in the downstairs café. Members who 
expect to dine at the Club, should notify 
the Club a day in advance. 

Several New Members were elected at the 
last meeting of the managers. 





Boston Electric Club. 


The Nominating Committee has reported 
the following officers and directors of the 
Club for 1891: President, Captain Eugene 
Griffin; Vice-Presidents, C. L. Edgar, C. J. 
H. Woodbury; Secretary, R. F. Ross; Treas- 
urer, F. J. Boynton ; Historian, Geo. W. 
Mansfield; Directors: To serve one year, J. 
Edward Addicks, Geo. E. Hanson, Jno. C. 
Wilson, William Brophy, Chas. Burleigh ; 
to serve two years, A. L. Rohrer, H. B. Cram, 
R. F. Ross, L. 8. Dumoulin, Geo. B. Neal ; 
to serve three years, F. J. Boynton, F. H. 
Monks, Geo. W. Adams, Wm. C. Woodward, 
Wrm.J. Denver; to serve four years, Frank 
Ridlon, E. H. Hewins, J. R. Lovejoy, W. 
D. Warner, C. W. Holtzer. 





Buffalo Electrical Society. 

This Flourishing Organization has begun 
the Winter season with a firm determination 
to derive the greatest possible benefit from a 
well planned series of lectures. The dates 
of meetings and the subjects are as follows: 

November 17th, ‘‘Conception, Develop- 
ment and Future of the Storage Battery,” 
William H. McDonald; December ist, 
‘Electro Therapeutics,” Dr. Roswell Park ; 
December 15th, ‘‘Advance of Electric Trac- 
tion,’ Frank Kitton; January 5th, ‘‘Phe- 
nomena of Earth Currents,” William Finn ; 
January 19th, “‘The Chemistry of Electrol. 
ysis,” William H. Dopp; February 2d, 
‘Informal Talk on Telegraphic Subjects,” 
A. C. Terry ; February 16th, ‘‘Electricity in 
the Household,” F. P. Jones; March 2d, 
“Effects of Electric Light on the Eye,” Dr. 
Lucien Howe; March 16th, ‘‘The Telephone,” 
M. Beecher Marvin; April 2d, ‘‘Present 
Status of the Transmission of Electrical 
Energy by Water Power,” Madison Buell ; 
April 16th, ‘‘Are and Incandescent Electric 
Lighting,” J. P. Chapin ; May 6th, ‘‘On the 
Efficiency of the Alternating Current 
Motors,” Edward F. Wilson; May 20th, 
‘Electrical Measurement,” Cuyler C. Smith ; 
June 3d, ‘‘Observations on the Effects of 
Static and Dynamic Induction,” Astley C. 
Terry. 

The Society has issued a neatly printed 
leaflet giving the programme of lectures for 
the season of 1890-91 and the names of the 
officers of the society. Meetings are held on 
the first and third Monday evenings of each 
month, 
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Electrical Exhibit in Baltimore. 


The Masonic fraternity of Baltimore, Md., 
has just concluded a very successful 
‘* Bazaar” in the Masonic Temple of that 
city. The object of this entertainment was 
to raise funds which are to be used in the 
interests of the Baltimore Masons. The 
Temple had been very gayly decorated. A 
fine orchestra of musicians had been hired 
to entertain the guests during the evening, 
and in addition the management of the 
Brush Electric Company of Baltimore had 
been prevailed upon to make an electrical 
exhibition in the hall to attract the people. 
These attractions, of course, were necessary 
to draw the crowd to the booths where an 
opportunity was afforded the friends of the 
Masonic Order to spend their money for the 
good of the Order. 

The electrical display, however, had been 
announced as the big drawing card, and it 
redounds very greatly to the credit of the 
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whole exhibit was very beautiful, indeed. 
Over 50,000 people have been to see the 
electrical display, it having been the first of 
its kind ever seen in Baltimore. 

Since the reorganization of the Brush 
Company, in Baltimore, the management has 
instituted some great improvements in the 
plant and a good many more are contem- 
plated. The power house has a boiler ca- 
pacity of 2,800 horse-power. There are four 
Buckeye engines of 300 horse-power each, five 
Buckeye engines of 150 horse-powereach, two 
Ball engines of 75 horse-power each, three 
Buckeye engines of 75 horse-power each, 
and two Westinghouse compound engines 
of 250 horse-power each, and there are 
foundations built for two more of the same 
type. The company has Brush machines of 
1,400 light capacity, all driven from shaft- 
ing with patent safe feeding oil system. The 
company also operates 250 arc and 1,000 in- 
candescent lights of the Waterhouse system, 
280 arc and about 400 incandescent lights of 
the United States Electric Lighting Com- 
pany. Thecompany is, however, controlled 
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EXHIBIT OF THE BRUSH ILLUMINATING COMPANY, BALTIMORE. 


Brush Company that it turned out to be such 
a success. The accompanying cut is a very 
faithful illustration of the display, repre- 
senting a number of those features which 
are characteristic of the Westinghouse alter- 
nating current system, under which the 
Baltimore company operates. Besides the 
17 arc lights and. about 200 incandes- 
cent lamps which the Brush Company 
burned in the hall, the exhibit consisted of a 
stage regulator, the Shallenberger alternat- 
ing current meter and its method of work- 
ing; then the cigar lighter, which attracted 
especial attention; on the table in the front 
two coils, illustrating the converter system. 
The two lamps on the top of the rails are 
250 candle-power lamps. Down in the 
corner there are several small batteries and 
an induction coil. From this the attendant 
at the exhibit gave the visitors who desired 
it, shocks, and thus a good deal of amuse- 
ment was afforded to the guests. Theletter- 
ing, the compass, the keystone and other 
Masonic emblems were represented by in- 
candescent globes of various colors, and the 


by the Westinghouse Electric and Manu- 
facturing Company, which company is now 
supplying the Baltimorecompany with anum- 
ber of additional alternating current appara- 
tus. This includes two 250 Westinghouse 
alternating currentarc machines, andtwo No. 
8 alternating current incandescent machines. 
When these machines have been installed, 
the central station will have a capacity of 
20,000 incandescent lamps. The company 
at present furnishes the illumination for the 
Johns Hopkins Hospital, all the Baltimore 
theatres, and also the majority of the prin- 
cipal buildings in the city. 
——_ 0 = e —__ 


New York Office. 


The Eddy Electric Manufacturing Com- 
pany, of Windsor, Conn,, has opened a direct 
branch office at 15 Cortlandt street, New 
York city, under the management of Mr. 
Walter C. McIntire. The growth of the 
business of this company has made this move 
necessary; and Mr. McIntire is the right man 
for the place. 
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The Demand for Wenstrom Motors and 
Dynamos. 

When Chadbourne, Hazelton & Company, 
took the agency of the United States for the 
Wenstrom Consolidated Dynamo & Motor 
Company, last June, it was the intention of the 
latter company to equip their old factory at 
Locust Point with new machinery. They de- 


termined, however, later to build a new fac- 
tory, and purchased 100 acres of ground and 
commenced operations. The new factory 
has been somewhat delayed owing to the ex- 
tremely rainy season, and there is such a 
demand for Wenstrom apparatus that they 
are entirely unable, with their old facilities, 
to fill their orders. 

Ata recent meeting of the directors, the 
situation was discussed, and in order to 
hasten matters, the Wenstrom es aged have 
rented a larger factory in Baltimore already 
equipped with boilers, engines and shafting. 
The new factory is 60 feet front, 260 feet 
deep, and is three stories high, and will bein 
working order by the last of this month. 
They expect to be able to turn out enough 
machines here, by working day and night, to 
fill their most pressing orders, and in the 
mean time will push to completion their 
large new factory at Calverton which will 
be ready for operation by the early Spring to 
meet the Spring trade and the demand for 
street railway apparatus, to which this new 
factory will be almost entirely devoted. 
This will give the Wenstrom Company as 
good facilities as any company in the coun- 
try, and by the first of the year they will be 
able to fill all orders on time. 





Excellent Financial Showing of the 
Fort Wayne Electric Company. 

The treasurer of the Fort Wayne Electric 
Company, says the Boston News Bureau, 
makes report to stockholders of business for 
the six months ending August 31, 1890: 
Sales after deducting commissions, $867,545; 
net profits, $161,207; surplus March 1, 
$172,334; total, $333,541; dividends May 15, 
$90,000; present surplus, $243,541. The 
net profit for past six months has been over 
four per cent. on present capital of 
$4,000,000. 

By careful estimate of value of assets the 
face value has been reduced more than 
$300,000. The increase in number of local 
companies using the Fort Wayne system 
during past six months was 24, making total 
number at present 128. The manufacture of 
dynamos and lamps will hereafter be con- 
ducted at the new factory at Ft. Wayne in- 
stead of at Brooklyn, N. Y., thus effecting 
a large saving in cost. 


A New Electric Snow Plough. 

The electric snow sweepers used by the 
West End Railway Company in Boston, last 
Winter, are to be re-enforced this season by 
25 snow ploughs, which have been built 
under the direction of General Superinten- 
dent Monks. The accompanying illustration, 
for which we are indebted to the Boston 
Globe, gives an idea of the general appear- 
ance of this new plough. The car is 14 feet 
long and six feet wide. Like the ordinary 
plough, it is equipped with diggers in front 
of the wheels. These serve to produce a 
more perfect contact with the rail. It also 
has double ended shears. 

The electrical equipment consists of two 
15 horse-power motors placed inside the car. 
The rheostat is inside the car, and at the end 
of the routs, for instance, will be used to 
throw off heat, so that the men operating the 
plough can warm up. The gears on the 
motors have been dismantled, and on the 
armature shaft bas been placed a sprocket 
pinion, which gears down, by sprocket chain, 
to a countershaft in the center of the body, 
underneath the car frame. This makes one * 
reduction, and there is another from the 
countershaft to the car axle sprocket wheel. 
The motors will furnish a speed of from 12 
to 18 miles per hour, which will enable them 
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during the Winter months, when it is snow- 
ing, to keep out of the way of the regular 
passenger cars. 

The interior of the plough is lighted by a 
bunch of three incandescent lamps. On 
each platform, over the door, there are single 
lamps, which furnish sufficient light to men 
operating the plough. The customary head- 
light is carried on the dasher at night. 
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The C. McIntire Company, 13 and 
15 Franklin street, Newark, N. J., have re- 
cently filled some very large orders for their 
patent connectors and terminals. These 
useful and unique devices are meeting with 
great favor. 

H. E. & C. Baxter, 18 Fulton street, 
Brooklyn, manufacturers of electric bells, 
etc., report that their business is in an espe- 
cially prosperous condition. They have 
orders ahead sufficient to tax their manufac- 
turing capacity to its limit for the next few 
months. 


The Crocker- Wheeler Motor 
Company, of this city, has sent us a large 
photograph, showing its exhibit at the recent 
St. Louis Electrical Exposition. The Crocker- 
Wheeler motors were well arranged, and 
shown to good advantage in this exhibit. 
They were included in the artistic exhibit of 
the St. Louis Electrical Supply Company. 


The Jewell Belting Company, 
of Hartford, Conn., is building a five-story 
factory, 96x60 feet, to increase its facilities, 
and a part of the work done in the old build- 
ing will be removed to the new one, which 
will probably be completed by the first of 
December. Besides a general overhauling 
of the present factory, the company is 
building a 35x18 addition to its office. 


Queen & Company, Philadelphia, 
are in receipt of numerous flattering testi- 
monials respecting their portable testing 
sets. Weare informed by them that up to 
date the orders for these sets have come so 
rapidly that it has been impossible to turn 
them out fast enough. They have em- 
ployed additional force, however, and hope 
soon to be able to carry a supply equal to 
the demand. 

The Johns-Pratt Company, of 
Hartford, Conn., manufacturers of asbestos 
and insulating material for electrical pur- 
poses, has recently occupied its new build- 
Ings; one 188x40 feet, two stories high, and the 
other, 100x40 feet, three stories high. Both 
these buildings are handsome brick struc- 
tures being not only an adornment to the 
neighborhood, but also a great credit to the 
enterprising owners. 

The Billings & Spencer Machine 
Company, of Hartford, Conn., will soon 
erect a brick drop-forge shop at its plant on 
Laurence street. The main part of the shop 
will be 237x80 feet, and it will have an ex- 
tension 40x40 feet, all one story. A tem- 
porary structure of corrugated iron and one 
or two smaller buildings will be torn down 
to make room for the improvements. The 
new building will be equipped throughout 
with electric lights. 

The Tropical American Tele- 
phone Company, in addition to the regu- 
lar American Bell Company telephone set, 
are now offering a special export set com- 
plete at $15.00, and a new platinum pointed 
magneto set at $17.00. It is also receiving 
old magneto bells in exchange for new ones 
of later and more improved style, and will 
also take old style switchboards in exchange 
for new ones. Its business is growing rapidly 
and its field and specialties are broadening 
and increasing, 

W. R. Fleming & Company, 174 
Fulton street, New York, selling agents for 
the Foundry and Machine Department, Har- 
risburg, Pa., have just taken orders for the 
equipment of several large steamers belong- 
ing to the Transatlantica Sespanola Line with 
their self-oiling ‘‘ Ideal” engines for elec- 
trical purposes. This steamship company 
ranks among the three largest in existence, 
and is the one to which belonged the “ Vis 
caya,” which was recently wrecked by col- 
lision, attended with such disastrous loss of 
life. The ‘‘ Viscaya” was to have been 
equipped at onceby W. R. Fleming & Com- 
pany. They also report the receipt of many 
large orders for engines and their superior 
steel return tubular boilers, from electric light 
and street railway companies. Their works 





Stanley & Hall, 32 and 34 Frankfort 
street, New York, have recently secured the 
ground floors of their building and are fitting 
up a cosy suite of offices. The space in the 
upper floors, formerly used for offices, will 
now be utilized for manufacturing purposes. 
This is the latest of a series of enlargements 
recently made by this enterprising firm on 
account of the rapid growth of business. 
Stanley & Hall will undoubtedly be glad to 
welcome their many friends in their new 
offices, which are in a very convenient 
locality. 

Charles A. Schieren & Com- 
pany, 45 to 51 Ferry street, New York, on 
August 20, 1890, furnished the Metropolitan 
Street Railway Company, of Toronto, with 
the following belting: 48 feet 12 inches 
double electric perforated belt, and 85 feet 
28 inches double electric perforated belt. In 
answer to their inquiry, the following testi- 
monial was received : 

Toronto, Nov. 8, 1890. 

Chas. A. Schieren & Co., N. Y. City, 
Gentlemen : In regard to the belts, as far as 
we are able to judge, they are giving every 
satisfaction. e have certainly realized 
that the power required for electric railway 
purposes is very exceptional, and the de- 
mand is very irregular. Weare glad, how- 
ever, to state that the belts seem to meet all 
requirements. We bave not had, so far, the 
slightest trouble with slippage, and cannot 
but express ourselves as greatly pleased. If 
they will stand the test of time we do not see 
that we can desire any improvement. If any 
parties in this market require anything of 
the kind we shall be very plea to have 
you refer them to us, and we will shcw them 
our belts in operation. 

ours truly, 
METROPOLITAN 8ST. Ry. Co., of Toronto, 
s. D. WARREN, Prest. 





FINANCIAL. 

Closing quotations of electric stocks, from 
F. Z. Maguire & Co., Electrical Securities, 
18 Wall street, N. Y., Saturday, November 
15, 1890. New York, Boston and Washing- 
ton Stock Exchanges. Pittsburgh closing 
November 14, 1890. 


NEW YORK. 
Western Union Telegraph Co............65 ... 76. 
American (me wehbe os EEE ee 83. 
Central and South American. o-. 155, 









BEORIORR ...... 00.000 cccccccee 








Commercial Cable Co.. 

Postal Telegraph Cable 39. 

Edison General Electric Co. eee . B24. 

- ba 4 Deferred. — 

Consolidated Electric Light.................... 

Edison Electric Illuminating Co............... 60. 

United States Electric Light................... 

North American Phonograph.................. 30. 

BOSTON. 

Thomson-Houston Electric Co................. 3 
. “ Preferred 
m-th 
ca “ International Co 
” Welding Co........... 
ue European Welding Co. 

Ft. Wayne Electric Co........... 


TELEPHONE: 








Edison Phonograph Doll........... oi 2. 

WASHINGTON. 

Pennsylvania Telephone. ...........-+se++eeeee+ 25. 

Chesapeake and Potomac...........++s+seee+s 66. 

American Graphophone...........-.++++++.+++ 11%. 

United States K: Light (Washington)... .140. 

Eckington and Soldiers’ Home Electric Ky... 56. 

Georgetown and Tennallytown.........-...--.- 50. 
PITTSBURGH. 

Westinghouse Electric Mfg. Uo............ .-. 274. 


*Ex. Dividend. 








Vv make a mistake if you don't buy your Elec- 
trical Supplies from F. & F., Cleveland, O. 
LOOK AT THESE PRICES: 
$2 Electric Bells, 50c., 75c. Bronze. 
Push Buttons, 25c.; 25c. Wood Push. 


15c. 
Hangers’ Staples, Ib., 10c. 

1 Leclanche Batteries, 45c. 

1 Carbon Batteries, 40c. 
.75 Spark Saag end $10 Medical Batteries, $3.50. 
Dry Batteries, Motors, os and Annunciat- 

ors at half price. Send for reduced price list and 


unts. 
Fletcher & Fletcher Blectric Co., Cleveland, 0. 





TO AMERICAN INVENTORS. 
Woodhouse & Rawson, 


(UNITED, LTD.) 


88 QUEEN VICTORIA STREET, 
LONDON, ENG., 


New York Office, 36 Wall St., 


Are prepared to negotiate and introduce 
inventions of merit into Great Britain and 
all parts of the world. 





are running day and night. 


CORRESPONDENCE INVITED. 








Fo SALE OR EXCHANGE. 
Waterhouse Arc Apparatus. 


Complete Outfit. Offered at a bar- 
gain. Address, 


Newark Electric Light & Power Co., 


NEWARK, N. J. 

















AR® DYNAMO WANTED. One 
Second Hand No. 8 Brush 
Are Dynamo. 
Address, 


Brush Electric Light Co., 


BUFFALO, N. Y. 








F. Z. MACUIRE, 


ELECTRICAL SECURITIES, ETC., 
18 WALL STREET, 
NEW YORK. 


ELECTRIC AND STREET RAILWAY PROPER- 
TIES BOUGHT AND SOLD. 











MANUFACTURED BY 


Charles A. Schieren & Co., 


45, 47, 49, 51 FERRY ST., 
Cor. CLIFF ST. 


== BRANCHES: === 
BOSTON, 119 HIGH STREET. 
PHILADELPHIA, 226 NORTH 3d STREET. 
CHICAGO, 46 SOUTH CANAL STREET. 


INVENTORS 

Coming to Washington to further any elec- 
trical patents, will profit by calling on C. W. 
Messner, of 1225 F St.,N.W. All the ap- 
pliances necessary for tests, experiments, etc. 
Also, Electrical Contractor and Constructor. 
Special attention to isolated plants. Agent 
for the ‘‘C. & C.” electric motor—sizes, 14 
to 50 horse-power. The only electric motor 
on the market to-day. 


THE LAW BATTERY 


I$ THE CHEAPEST BATTERY ON THE MARKET. 


We think twice 
before spending 
a Dollar and 
would advise you 
to do the same. 

We make a 
specialty of Pure 
Zinc and Pure 
Sal-Ammoniac. 


LAW TELEPHONE CO, 




















85 & 87 JOHN ST., NEW YORK. 


INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON NOVEMBER 11, 1890. 





440,155 Phonograph; Isaac W. Heysinger, Phila- 
delphia, Pa. 

440,164 Telegraph circuit. 440,165 Multiplex 
telegraphy; David H. Keeley, Ottawa, Can. 

440,175 Secondary battery; Frederich Marx, Ber- 
lin, Germany. 

440,189 Electric motor truck and gear; Edgar 
Peckham, New York, N. Y. 

440,199 Induced current telegraph; Abner M. 
Roseburgh, Toronto, Can. 

440,210 Electrode for secondary batteries; Ewd. 
B. Weed, Detroit, Mich., assignor to John E. Wiles, 
same place. 

440,213 Electric switch; Malone Wheless, Nash- 
ville, Tenn., assignor, by direct and mesne assign- 
ments, to the Wheless Electric Railway Co., Alex- 


| dria, Va. 


440,216 Secondary battery plate; Albert E. Wolf, 
New York, N. Y. 

440,224 Distribution of electric energy; Sebastian 
Z. DeFerranti, Hempstead, England. 

440,241 Electric actuating mechanism for clocks; 
Herman T. Schlegal, Akron, O., assignor, by direct 
and mesne assignments, of three-fourths to Albert 
A. Schlegel and Michael J. Gilbo, both of same 
place. > 

440,267, 440,274, 440,275, 440,276 Process of pro- 
ducing porous crystallized metal plates. 440,268, 
440,277 ess of producing crystallized metallic 
lead plates. 440,269 Process of producing crystal- 
lized bet plates. 440,270 Art of producing crystal- 
lized metal plates. 440,271 Porous crystallized 
metal plate. 440,272 Method of making rous 
crystallized metal plates. 440,273 Process of mak- 
ing porous crystallized metal plates; Clement 
Payen, Philadelphia, Pa., assignor to the Electric 
Storage Battery Co., Gloucester City, N. J 

440,289 Dead-beat mechanism for electricat 
measuring instruments. 440, Temperature reg- 
ulator for electrical measuring instruments. 
440,291 Index nat oo | device for electrical 
pegeering instruments; Edward Weston, Newark, 


440,308 Electric switch; Arthur R_ Bush, Bos- 
ton, Mass., assignor to Paine and Francis, same 
place. 

440,326 System ef electrical distribution; Walter 
S. Richards, Natick, assignor of one-half to Geo. B. 
James, Boston, Mass. 

440,361 Combined lightning arrester and cut-out; 
John A. McManman, Milwaukee, Wis. 

440,862 Electric railway; James K. P. Nourse, 
Boston, Mass., assignor to himself, Luther Daniels, 
same place, and John A. Fogg, South Weymouth, 
Mass. 

440,384 Adjustable resistance for electric circuit; 
Chas. Wirt, Orange, N. J. 

440,391 Insulating composition; Frederick E. 
Blaisdell, Camden, N. J., assignor to the Sil-Crusta 
Mfg. Co., same place. 

440,395 Method of manufacturing insulating tub- 
ing for electric conducting wires; Henry B. Cobb, 
Wilmington, Del. 

440,430 Galvanic battery; Wm. Cohlman, Phila- 
delphia, Pa. 

.424 440,557 Dynamoelectric machine. 440,425 
Current collector for dynamo electric machines; 
Walter K. Freeman, Brooklyn, N. Y., assignor to 
William 8. Hadaway, Jr., trustee, Boston, Mass. 

440,431 Electric meter; Etienne Mares, Paris, 
France. 

440,441 Electric clock; Frank Schwartz, Halifax, 


‘an. 

440,502, 440,508 Electric railway switch and signal 
mechanism; Joseph Ramsey, Jr., and Fredric C. 
Weir, Cincinnati, O. 

440,505 Electrolyte for secondary batteries; Ber- 
nard Renault and Maurice Desvernay, Paris, 
France. 

440,508 Electric train signal; Fitzwilliam Sar- 
gent, Aurora, Ill. 

440.524 Phonograph; John H. White, Washing- 
ton, D. C. 

440,534 Method of and apparatus for making 
metallic wheels by electricity; William P. Betten- 
dorf and Joseph W. Bettendorf, Davenport, Ia. 

440,563 Combined system of fire alarm and po- 
lice patrol telephone and telegraph; Geo. C. Hale 
and Albert Barrett, Kansas City, Mo. 

440,567 Thermometer; Madison G. Hawke, Sara- 
toga Springs, N. Y. 

440,584 Shipper for trolleys; Herbert H. Brooks, 
Cambridge, assignor of one-half to Arthur F. Bard- 
well, Boston, Mass. 

440,590 Electrical governor; Franklin D. Hardy, 
Chicago, Ill., ates of part to Crews & Owen and 
Edwin J. Blood, all of same place. 

440,595 Electric railway; Rudolph M. Hunter, 
Philadelphia, Pa., assignor, , ay assignments, 
= the omson-Houston ectric Co., Boston 

ass. ’ 

440.596 Electric railway. 440,597 Contact de~ 
vice for electric cars; Rudolph M. Hunter, Phila- 
delphia, Pa., assignor to the Electric Car Co. of 
of America, same place. 

440,604 Arc lamp; Samuel E. Nutting, Chicago, 
_~ assignor to the Nutting Electric Mfg. Co., same 
place. 





WANTED. 


CENTRAL STATION MANACERS AND 
SUPERINTENDENTS (to send for samples of any of our 


specialties. 
Electrix 5 amp. and 10 amp. 


8S. P. SWITCHES, and plain and 


insulating gas attachments rtiow ready. 
Will soon have a full line of entirely new specialties in 


DOUBLE POLE SWITCHES, INSULATING JOINTS, GUT-OUTS, SOCKETS, ETC., ETC. 


Look out for them. 


TNE STAR ELEGTRIX GO., 


1320 Wallace Street, 





PHILADELPHIA, PA. 
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Cyrus O. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATIN OU MI, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARKE, N. d. 
®latinuss in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


SUPPLIES FOR ALL SYSTEMS. 
Prompt Shipments. Write for Prices. 
W. H. CORDON & CO., 
ELECTRIC LIGHT AND POWER SUPPLIES, 
SIMPLEX WIRES. 115 Broadway, New York. 


INTERNATIONAL ALUMINUM WORKS, 


Manufacturers, under Prof. H. G. Coyle’s Processes, of 
Aluminum Electroplating Solutions and Anodes, 
(PATENTS APPLIED FOR.) 

COMPLETE OUTFITS FOR ALUMINUM ELECTROPLATING A SPECIALTY. 
County and State Rights Sold. No Royalty. 


Offices, 36 & 38 JOHN STREET, NEW YORK, U.S. A., 
And 86 New Street, Birmingham, England. 
LABORATORY AND SHOW ROOMS, 53 MAIDEN LANE, NEW YORK. 


Porcelain Electrical Supplies and Specialties, 


MANUFACTURED BY 


EMPIRE CHINA WORKS, 
14166 Grome St, GREENPOINT, BROOKLT, B.D- 1. 


Our Ware is HARD PORCELAIN, the BODY and GLAZE eet 
and GUARANTEED NON- CONDUCTIVE for all ELECTRICAL PURPOS! 


AMMETERS AND YOLTMETERS 
REPAIRED AND RECALIBRATED, 


Our laboratory is specially fitted up for this class 
of work, and all instruments sent to us 
will receive prompt attention. 


Daniel W. Baker. 


























Send for Catalogue 1-66 of Electrical Test Instruments. 


QUEEN & CO., PHILADELPHIA. 


the Burton Electric Heater ‘Electric Railway Cars 


NO SMOKE! NO GASES! EASILY MANAGED! ECONOMY IN SPACE! 


Normal use of current, THREE AMPERES, and the cost of this is in the coal burned 
at the generating station, which is actually LESS than that 
of coal burned in a stove on a car, 
“The ey are giving us and the public entire satisfaction.’ *—Ricuwonp, Va., U. P. Ry. Co. 
‘The heat is pleasant, sufficient and economical.’"—Mar.goroueH, Mass., STREET Ry. Co. 
“We are much 1 pleased with them. and know of no reason why weshall not continue to use them and 
recommend thei to others."—Sr. Louis anp East St. Louis ELectric Ry. Co. 








( Equitable Electric Ry. Construction’Co., 416-420 Commercial Union Building, Phila., Pa. 
AGENCIES: ) 


Higgins Brothers & Co., 202 Main Street, Buffalo, N. Y. 


Electric Merchandise Co., 11 _ Street, Chicago, III. 
St. Louis Car Co., St. Louis, 
For Further Information, Address, 


THE BURTON ELECTRIC COMPANY, RICHMOND, VA. 


Grimshaw Patented White Core 
WIRES and GABLES. 


FIRE, ACID, AND WATERPROOF. GRIMSHAW TAPR. 


NEW co INSULATED WIRE Co., 


Sole Manufacturers, 








ager. 
649 & 65! BROADWAY, N. Y. 








THE HORIZONTAL 


| Drilling * Boring Machine 
IS A SPECIAL TOOL FOR BORING THE 
FIELDS and BEARINGS of DYNAMOS and MOTORS. 
Its Product Exceeds that of Three Boring Lathes. 


Newark Machine Tool Works, 
Newark, N. J. 


Send for particulars to the 








SUGENE F. PHILLIPS, PresipEent. W. H. SAWYER, Sec. & ELzcrrician. 


AMERICAN ELECTRICAL WORKS, 


Manufacturers of Patent Finished 


ai ELECTRIC LIGHT WIRE, 


we MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE. 
RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY CABLES. 


Office and Factory, G7 STEWART STREET., » PROVIDENCE, R. I. 


New York Office, 10 Cortlandt St., P. C. Ackerman, Agt. 
EUGENE F. PHILLIPS, PREsIpEnt. JOHN CARROLL, Sxo’y-Txuas. 


EUGENE F, PHILLIPS ELECTRICAL WORKS, LTD. 


Manufacturers of 









RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY CABLES. 
OFFICE AND FACTORY MONTREAL, CANADA. 


et. Gabriel Iocks. 








OF PITTSBURGH, PA. 


MANUFACTURERS OF A FULL LINE OF 


ELECTRIC LIGHT 


GLOBES: SHADES 


: BOTH ARC AND INCANDESCENT. 
RICH CUT, OPAL, CLEAR, ETCHED, ROUGHED. ETC. 


NG Sil Bl D3 5 oe bs Coe oe 


729 BROADWAY, NEW YORK. 


WAVERLY PLACE), an 
GH, PA 


43 SIXTH AVE, PITTSBUR 


gs i) SH Ro 








LECTRIC 
CONDENSER 
We. MarsHait, 
MANUFACTURER, 
Standards a Specialty. 
Rooms 2 and 4, 
University Building, 
New York. 


THE CREATEST 


POROUS CUP BATTERY 


IN THE WwoORLD! 

















THE LEHIGH VALLEY 


CREOSOTING CO, 


WORKS, PERTH AMBOY, N 

















Office, Foot of Washington Street, TERSEY oe, “i. 
Creosoted Lumber, Underground Conduits, Tele 
graph Poles, Piling and Ties Furnished. 


HYDRAULIC PRESSES. 


PUMPS, VALVZS, 2vEs, GAUGES AND SAND FITTINGS, 
PUNCHES, SHEARS, BUFFING MACHINERY, do, 


WATSON & STILLMAN, 
210 East 43p STREET, New Yors City. 





Specia/ Attention to Electrical Work. 





Its superiority is so great that 
it is hardly fair to compare 
other porous cup batteries 
with it. 


SEND FOR CIRCULARS. 


THE LEGLANGHE BATTERY 60., 


149 WEST 18th STREET, N. Y 
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HEISLER PATENT LONG DISTANCE INCANDESCENT ELECTRIC LIGHT SYSTEM 





Awarded the Highest Distinction, a Gold Medal, at the Paris Exposition, 1889. 





OUNBQUVUALLEHD FOR DISTRIBUTION OVER WIDE AREAS. 





Series. 
Blackening. 





cnwert. 


tion from Central Stations. 


SEND FOR CIRCULARS. 


Specially adapted for Street, Commercial and Domestic I]lumina- 
Plant may be located where Power can 
be secured Cheapest, even if Miles Distant from the Lighting. 
Safety, Reliability, and Financial Success fully Demonstrated. Plan 
of Wiring the Simplest, Cheapest, and Most Efficient. 
Lamps, 10 to 100 Candle Power. 


Strictly 
Long Life without 


Dynamo Self-Contained and Automatic. 





CORRESPONDENCE SOLICITED. 





NEISLER ELEGTRIG LIGNT GO., 809 to 81T South Seventh St., ST. LOUIS, MO. 












































LIST OF DYNAMOS IN STOCK. LIST OF DYNAMOS LN STOCK. 
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TeaH WESTON STANDARD 


VOLTMETERS «° AMMETERS. 





yr ore 
These instruments are the most accurate, reliable and sensitive, portable instrument 
ever offered. A large variety of ranges to meet the requirements of all kinds of work. 
SEND FOR ILLUSTRATED CATALOGUE. 


Address, 


WESTON ELECTRICAL INSTRUMENT GO,, 


Office and Factory 114 & 116 William St., NEWARK, N. J. 


THE 


wicdll Bell Telephone Campa, 


95 MILK ST., BOSTON, MASS. 








This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRICSPEAKINGTELEPHONESinfringes 
the right secured.to this Company by the above 
patents, and renders each individual user oftele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 


‘*T advise all parents to have their boys 
and girls taught shorthand writing and type- 
writing. A stenographer who can type- 
write his notes would be safer from poverty 
than a great Greek scholar.”—CHARLES 
READE, on ‘‘ The Coming Man.” 


REMINGTON 
STANDARD TYPEWRITER. 





——— —— 


For 15 years the Standard, and to-day 
the most perfect development of the writin 
machine, embodying the latest and highes 
achievements of inventive and mechanical 
skill. We add to the Remington every 
improvement that study and capital can 
secure. 


Wyckoff, Seamans & Benedict, 
~ $27 BROADWAY, NEW YORK. 








The Only Watches for Electricians. 
FOR SALE BY ALL JEWELERS. 


Paillard Non-Magnetic Watch Co., 





192 BROADWAY, NEW YORK. 


LEGAL NOTICE. 


T° ALL TO WHOM THESE PRESENTS 
MAY COME, KNOW YE, ss s 
a resolution duly passed by the Corporation 
moe as ‘‘ Hazazer & Stanley,”’ it was voted to 
change the name of said Corporation, with permis- 
sion of the Court, from “ Hazazer & Stanley * to 
“Stanley & Hall.”’ 
Now, by order of the Supreme Court, it is made 


4 known that from this time the name of said Cor- 


poration is and shall be ** Stanley & Hall." 
A. F. STANLEY, 
New York, Sept. 20, 1890. Pre 


Kigourney Drills. 


IMPROVED. 








Sensitive, Strong and Interchangeable. 
One, Two and Three Spindles. 


GUARANTEED PERFECT. 
. Send for Price List ‘‘ B.” 


The Sigourney Tool Co., 


HARTFORD, CONN. 
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RHE NATIONAL CAREON CO 





CLEVELAND, OHIO. 





MANUFACTURERS OF 


ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 








= 


DUST “—o BELLS. BROWNLEE & CoO., 
STANLEY <i) & HALL CEDAR POLES 


F HAZAZ 
ormerly ER For Electric Purposes. 


| 
THE LARGEST STOCK AND QUICKEST SHIPMENTS. 








t=" Manufacturers of the Celebrated Octagonal Red Pine Poles for 
Electric Railways and Electric Lighting; also Manufacturers of Cross- 
Arms and Pins. 


S2 & 34 Frankfort Street, New York. 








R. IT. WHITE, 
Patented Material for Street Railway Roadbeds, 


—— ALSO — 


CABLE, ELECTRIC AND ELEVATED RAILWAYS. 


conten Le Pearl Street, Rooms 6 and 7, Boston, Mass. =———— 
GIRDER RAILS. NEW YORK OFFICE, 52 WALL STREET, ROOM 41, Correspondence Solicited. RON FORM UF BAIN 











JOHN STEPHENSON COMPANY 


BIMIxITEeED, 


S=3i — F - 


Grey P + NEW+YORK. # 
A Street Cars 








FOR 











Blectric Motors. 





“<Co. & CC.” ELECTRIC MOTORS. 


FAN OUTFITS. 


Electric Blowers for Ship Ventilation. 
MOTORS F* HOISTS 2° MINING TRAMWAYS. 


J Equipment of Machine Shops, Printing Offices, Factories 
and Entire Buildings, with Electric Power. 


ge vw England Office, 63 Oliver Street, Boston. 
Philadelphia ‘‘ 38 South Fourth Street. 
Chicago Phenix Building. 


The only Motors in which the mag- 
netic circuit forms a perfect circle 
around the centre of the armature 
shaft. Thus making the most com- 
pact and efficient form of machine 
that can possibly be devised. 

















One-eighth horse-power to 50 horse-§ «gee 
power in stock. 














OVER 10,000 MOTORS IN ACTUAL OPERATION. 


“C. & C.” ELECTRIC ; MOTOR COMPANY, 


402 & 4204 Greenwich Street, NWew Work. 














November 22, 1890 ELECTRICAL REVIEW xvii 


The Goodyear Hard Rubber Co. 
The India Rubber | Comb Co. 


(BsSstTABLISHED 1851.) 




















ARE the Oldest Manufacturers of HARD RUBBER COODS in the World, being the owners 
and sole manufacturers under the patents of Chas. Coodyear, during their existence. An experi- 
ence of almost forty years in the fabrication of Hard Rubber, together with unequalled facilities, 
their works being the largest of the kind in the world, enables them to produce goods of any 
desired quality, shape or compound, according to the demands of the trade. 

THEY MAKE A SPECIALTY OF ARTICLES FOR ELECTRICAL PURPOSES and having 
manufactured an infinite variety of such goods, are thoroughly equipped for the execution of all 
orders, particular attention being given to those requiring GREAT EXACTITUDE, HICH FINISH 
and SUPERIOR QUALITY, for which they have a world-wide reputation. 


THEIR STORAGE BATTERY CELLS ARE THE STANDARD. 
CORRESPONDENCE SOLICITED. ESTIMATES CAREFULLY MADE. . 











ADDRESS, 


The Goodyear Hard Rubber Co, —-9?— The India Rubber Comb Co., 


9, 11 and 183 MERCER STREET, NEW YORK. 








WE 
“DO NOT HIDE OUR LICHT UNDER 
A 


BUSHEL.” 
WHY SHOULD WE, 

HAVING TWO INCANDESCENT LAMPS, 
OF DIFFERENT MAKES? 

THR EHDISONnN,. 

tt . eg 

THB “A. B. CC.’ 

AS WE SAY, WE HAVE BOTH, 
WHICH WILL YOU 

HAVE ? 


ALEXANDER, BARNEY & CHAPIN, 


GENERAL ELECTRICAL SUPPLIES, 


TELEPHONE BUILDING, 20 CORTLANDT ST., 
NEV WVTOoREK. 
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ARC LAMPS FOR INCANDESCENT CIRCUITS.: 


THE UNIVERSAL ARC LAMPS. These lamps are intended for direct current circuits, giving a steady and noiseless light, and can be adjusted for circuits 
having a pressure from 100 to 125 volts, using from eight to nine amperes; when burning two in series, the resistance is coiled about the chimney at the top of each lamp, within 


which the carbon rod is suspended, thereby rendering any additional resistance unnecessary. 
Electric light stations and owners of isolated plants using low potential currents will do well to examine this lamp before purchasing elsewhere, as our claim for the lamp is 


that it is the best article in the market. 
THE UNIVERSAL THEATRICAL ARC LAMP. This lamp is manufactured for stage uses, taking the place of the calcium liyhts, and can be used 
wherever constant direct circuits exist ; it can be easily handled and has all the effects of the calcium, and the cost of running same being very much cheaper than the old-fashioned 


method. We are prepared to furnish complete outfits at shortest notice ; prices and references on application. 
FOR PRICES AND FURTHER INFORMATION, APPLY TO 


“(THE UNIVERSAL ARG LAMP GO., be 


J. H. McCLEMENT, President. NEW YORK. 

OR TO 

THE ELECTRICAL SUPPLY CO., Chicago, Ill. ST. LOUIS ELECTRICAL SUPPLY CO., St. Louis, Mo. SOUTHERN ELECTRICAL MFC. & 
SUPPLY CO., Limited, New Orleans, La. WALKER & KEPLER, Philadelphia, Pa. PETTINCELL-ANDREWS co., Boston, Mass. 


Th Weasrann Gonsountre Dywamo ano Moron Go., of Bavrimore, Mbp.. 


MANUFACTURERS OF 


ELECTRICAL APPARATUS, 


ELECTRIC MOTORS FOR ALL WORK, 


‘Dynamos for Incanaescent Li Lighting. 


SPECIAL FEATURES: 


High Efficiency. 3& Slow Speed. 


For full information and circulars address, 


CHADBOURNE, HAZELTON & CO., 


SOLE oe Mn AGENTS FOR U. 5§., 


416-420 WALNUT ST., PHILADELPHIA. 


ACENTS WANTED IN ALL LEADING CITIES, 


| Writing for Catalogues, Information or Prices, YOU 
WHE WILL CONFER A FAVOR on both the ADVERTISER 
BSVvVyT TEE | and the PUBLISHER by mentioning the fact that you 

| saw the advertisement in the ELECTRICAL REVIEW. 


SCHUYLER APPARATUS THE WYCKOFF PIPE Cb 


MANUFACTURERS OF 
IF YOU WANT THE BEST 








E. S$. MENDELS, General Manager. 


























WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES. 
ere es Se 


cane Yen casazcoun. WILLIAMSPORT, PENN. 


Are Lighting System, — mwesso--ranm | ERIE RAILWAY. 








Via Niagara Falls or Chautauqua 





— 
NE, SOOO | | enilian Srctwenl cress. 
—" ~ . > 
Pe) ‘aaa THE ACME LINK BELT SOLID TRAINS between New York 
3 18 MADE ONLY BY THE and Chicago. No change of cars. 


| Page Belting Company, Concord, N. H. | VestipuLED LIMITED (strictly first- 


BRANCHES: Boston, New York, Chicago, San 
Francisco. Also, manufacturers of or the class) without extra charge for fast 


staple grades of Leather Belting and L acing. 
Send for Illustrated Catalogue—a valuable time and superior service. 


treatise on belting, Free. W. C. RINEARSON, 
General Passenger Agent. 


undusttites. 


A Journal of Engineering, Electricity j@ Chemistry 


MECHANICAL AND MANUFACTURING TRADES. 


PUBLISHED EVERY FRIDAY. 


Offi : 4 
ce and F actory : QREAT BRITAIN, Pott Free.icec ce ea 

















eee eee ee eee 


THE UNITED STATES, CANADA and COUNTRIES 
INCLUDED IN THE POSTAL UNION, Post Free................ 900 800 


MID D L EB JT O WW Ny | wowcevion straits serrewents,cHnaJAPAN ee. Post Free 1075 9 00 


SUBSCRIPTIONS PAYABLE IN ADVANCE TO 


GEO. CAWLEY, 358 STRAND, LONDON, W. C. 
Manchester, 70 Market St.; Glasgow, 98 Hope St.; Yokohama (Japan), 832 Main St. 


C O I J American Subscriptions to “Industries” are received by the Publi 
‘ N 2 ELECTRICAL REVIEW, 13 Park Row, New York, y ublisher of the 
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CENTRAL ELECTRIC CoO. 


CENERAL DEALERS IN 


ELECTRICAL SUPPLIES, 


Including ELECTRICAL, RAILROAD, TELEGRAPH, TELEPHONE y° ELECTRIC LIGHT GOODS. 
116 and 118 FRANKLIN STREET, CHICAGO. 


We are the GENERAL WESTERN ACENTS for 

















IMPROVED CANDEE WIRES. 


bis e Wir o well known to the Trade th at QOURNGENE sae me — ary. Everybody knows _ at they a 
>a s when you want the greatest moisture and acid-proof, poe ‘ane of Wee ather-proof Wir 
CENTRAL ELECTRIC CO., 

AiG & 112 FPRANEEIN s'I"., we bed CEICAGO. 








CONNECTED BY PRIVATE WIRE WITH POSTAL TELECRAPH CABLE CO. 


UNITED ELECTRIC TRACTION COMPANY, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 





AGENCIES: 


926 Drexel Building, Pilaelphia 111 Water Street, Pittsburgh, Pa. 456 Rookery Building, Chicago. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 


DYNAMOS, 1 to 250 H. P. MOTORS, « to 100 H. P. 
WORKS, JERSEY CITY, N. J. 





GOOD GOoOoDs. PROMPT SHIPMENTS. LOW PRICES. 


GATHER CrYryvy BLECITRIC COMPANY, 
Special Agents, 
GLOBES AND SHADES, 


lass and Porcelain Insulators 


Manufacturers a 


Telegraph, Teepow, Fleetie oh 


GENERAL ELECTRICAL SUPPLIES. Ne MO eT Lamps. 


AND GANDEE WIRES, ‘ABLES, TAPE AND TUBING. 


522 DELAWARE STREET, ° - KANSAS CITY, MO. 

















ELECTRICAL REVIEW November 22, 1890 


xx 








The Only PERFECT INSULATING SYSTEM FOR UNDERGROUND ELECTRIC WIRES is the 


INDURATED FIBRE PIPE, 


STRONC, Durable, Absolutely Proof against Moisture, * xX 
* % £'The Action of Acids and Cases of the Earth. 


) SUBJECTED TO EVERY PRACTICAL TEST. 
UNDERGROUND FOUR YEARS WITHOUT DETERIORATION. 


ADDRESS, FOR INFORMATION, 


THE INDURATED FIBRE PIPE COMPANY, 


Factory, Mechanicsville, N. Y. Office, 40 Wall Street, NEW YORK. 


THE ELEKTRON MANUFACTURING CO., 


79°81 WASHINGTON STREET, BROOKLYN, N. Y., 


MANUFACTURERS OF- 


PERRET AUTOMATIC ELEC THIG MOTORS AND DYNAMOS. 


MOTO rH S 


FOR_RUNNING 


1 P< Shops, Elevators and Machinery 


OF ALL KINDS. 

























EMBODYING LATEST IMPROVEMENTS v 


And all Desirable Features. 








High Standard of Workmanship, 2 ley 

High Efficiency, : ; : 

Low Speed, Perfect Regulation, | nf 
Simplicity. 


FAN OUTFITS 


—— For — 


Battery or Electric Light Cirouits. 
(SOLATED PLANTS for INCANDESCENT ELECTRIC LIGHTING. : 





“I H. P. MOTOR. 





HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED W iIRE, 


Underwriters’ Copper Electric Light _— Wire, handsomely finished, highe ~ cy ctivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescen nt Lightin ng. Round and Flat Copper r Station Work. Insulated Iron Pressure Wire 


t PATENT “K K.” LINE WIRE 2 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON CoO., 
FACTORIES: WATERBURY, CONN. 


NEW YORK OFFICE, 25 Park Place, 
THOS. L. SCOVILL, NEW YORK AGENT 


—+ ELECTRICAL SUPPLIES. *— 


AGENTS FOR DO YOU WANT THE BEST COODS? DO YOU WANT COOD PRICES? 
ON/ DO YOU WANT PROMPT SHIPMENTS? 


e) SN < If so, Write us for Quotations, 
SOUTHERN ELECTRICAL SUPPLY COMPANY, 


WIRES, TAPE AND CORD, 
CANDEE WIRES, 823 LOCUST STREET, ST. LOUIS, MO. 


+ MOULDINGS£& 


FOR ELECTRICAL WORK, IN ALL KINDS OF WOOD. 


Factories: 












































Office and Storehouse: 


sss se sl Independent Bung Go. Dates: Wlce 0b ompen, 


NEW YORK. Large Stock Alwvay's om Hand. and NEW YORK. 

















i 5 
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E"ARADAY GaARBON Co., 


ELEGTRIG 





LIGHT GARBONS, 





PITTSBURGH. PA. 





WELLINGTON 


' Belt Nolder 


The simpk cheapest and 
bandiest dovieg ta Belts, 
~ for Oo 
Please write for circulars to 


W.R.SANTLEY & CO. 


WELLINGTON, O. 


Something New! 

One, two, three, and D 
four spindle drills for 
light work. 


R 
Shs) Le 


Over 1,000 in use. 
Buy the latest and 
best. Special ma- 


belt Large drivin 

pulleys, tightenerand chinery to order. 
variable speeds pro- Catalogue of fine 
vided. tools free. 


Dwight SSlate Machine Co. 


HARTFORD, CONN. 








The most useful 
patented improve- 
ment indrillpresses 
for years is applied. 








Spindles driven 
with single, endless 











W.R. OSTRANDER & CO. 
196 # 197 FULTON Bt., NEW TORE, 


Manufacturers of 
SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS, 
Electric and Mechanical Belis. 
FACTORY, 
De Ealb Ave., 
BROOKLYN. 


Send for Illustrated 
Catalogue. 








ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS, 


Telegraph and Telephone Supplies, 
No, 1408 Penna. Avenue, 
Opp. Willard’s Hotel. WASHINGTON, D. C. 








—_—— SS ITHer,i = 


PARKER-RUSSELL MINING # MFC. 60. 


MERMOD-JACCARD BUILDING, 
Cor. Broadway and Looust St. 


Booms 807 and 308, 
ST. LOUIS. 


UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT 





Washburn & Moen Mfg. 





WORCESTER, MASS. 


IRON * STEEL 


MANUFACTURERS OF 


lron and Copper Wire for Electrical Purposes. 
PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 


Process. 


The Standard with all Telegraph and Telephone Companies. 
Since the first introduction of the Electric Lee Service, our patent wire, expressly manufac- 


wured for electric purposes, has filled every req 


conductive ca it; 


ion as regards strength, evenness of quality, and 


Send for Price Lists and descriptive pamphlets, and “‘ Hand-book of Wire in Electric Ser- 


wice.’’ Sent free on application. 


New York Warehouse. 
(6 CLIFF STREET. 


Chicago Warehouse, 
107 & 109 LAKE 8T. 
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“Prices are low yet quality tells.” 


A Corliss Engine 
well designed and thoroughly built, 
is the best the world today possesses. 


The Lane & Bodley Co., Cincinnati, O., have 
a high ideal of what the’ ir engines should be, 
and invite their customers to say what they 
are. If you want an engine and never have 
seen one of these, write for descriptive circular. 


THE LANE & BODLEY CO., 
CINCINNATI, O. 
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Writing for Catalogues, Information or Prices, YOU 


WILL CONFER A FAVOR on both the ADVERTISER 


HE and the PUBLISHER by mentioning the fact that you 


saw the advertisement in the HL ECTRICAL REVIEW. 
Wweitmyer Patent FPurnace, 


‘MANUFACTURED AND SOLD BY 


Foundry and Machine Department Harrisburg Car Manufacturing Gi Co. 














IDE AUTOMATIC ENGINE, PORTABLE & TRACTION ENGINES. 
STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. 


New York Office, Messrs. W. R. Fleming & Co., 174 Fulton Street. 
New England Office, Messrs. John Post, Jr., & Co., 70 Kilby St., Boston, 
Baltimore Office, Messrs. Thomas K,. Carey & Bro., 26 Light St., Balt. 


WESTERN OFFICE. MESSRS ENGLISH. MORSE & CO . WANSAS CITY. MO. 








EW YORK en 


> 


RCE 
nctsyy BELTING|A 
me PACKING. 
HOSE,— 


MATTING, 


‘_ 


/N TW 


NoRLD: 


IS-PARK:ROW,-NEW-YORK. 
(Opposite Astor House.) 
JH LHEEVER reas. J.D.CHEEVER pery,tr 


of 


STAAR-TRERDSS 








Electrical Testing Apparatus 
_ Manufactured to Order, 


Repaired or Calibrated. 


WESTERN ELEGTRIG GO., NEW YORK. 
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FORT WAYNE ELECTRIC COMPANY, 


=< EORT WwaYNE, IND. =: 


MANUFACTURERS OF THE 


Maller? Induetion System sf Lug Distance Ineandeseent Lighting 


AND THE 


KKK Wood Automatically Regulating KKK 


ARC DYNANMO AND LAMPS. 
Main Office, FORT WAYNE, IND. 














> “Ty -— > 
BRANCH OFFICES: 
NEW YORK, - 115 Broadway. 
PHILADELPHIA, 907 Filbert Street. 
PITTSBURGH, PA., 533 Wood Street. 
CHICAGO, - ~ 185 Dearborn Street. 
SAN FRANCISCO, 35 New Montgomery Street. 
DETROIT, MICH., 57 Gratiot Avenue. 


TORONTO, CANADA, 138 King Street. 
MEXICO, F. Adams’ Successors, City of Mexico. 


FACTORIES : 


FORT WAYNE, - - ~ - INDIANA. 
BROOKLYN, - - - - NEW YORK. 


























Ex =E 


Empire (iy Fuectaic (to, NATIONAL ELECTRICAL MFC.CD. 


14 & 16 Vesey Street, New York, N. Y. 


a SUCCESSORS TO | 


hee Fean_PR = 
&y EX aN Electrical Dept., New Haven Clock Co., Microphone Carbon Battery Co., 
La ae gh 


4 ‘ \ Crowdus Dry Battery, Porter Electric Messenger Co., Splitdorf Wire Co. 





IF YOU WANT A PERFECT WIRE, USE THE 


SPLITDORF WIRE. 


HIS Company ownsall of H. SPLITDORF’S 
CELEBRATED PATENTS for covering 
all sizes of wire. All wire manufactured 

under these patents has this trade mark 
affixed. NONE GENUINE WITHOUT. 





INSULATED WIRE. 


Telegraph, Telephone # Electric Light 
WIRES AND GABLES. | 


HARDTMUTH EMPIRE CAREONS. 


HARD AND SOFT CORED. 


Mason Primary Batteries. 


HOUSE WORK MATERIAL. 


Batteries, Wire, Bells, Push-buttons, Flexible Cord, 
Burglar Alarms, Etc., Etc. 

















The advantages of the SpLirporr Wire over any other insulated 
wire are: 

1st. A perfect insulation is obtained. 

2d. All oxidat.on is prevented, and the wire and its conductivity are 
preserved against the deleterious effect of dampness. 

8d. The outer covering (whether silk or cotton) adheres fast to the wire, and does not slip or 
unwind from the ends. 

4th. A greater length of wire prepared under the SpLrrporF patents can be wound in a given space 
than wire insulated by any other process known. " 

5th. Since the strength of a magnet depends upon the number of its convolutions, SpLirporF 
INSULATED Wire will produce a much stronger magnet of a given size than any other wire in 














ELECTRIC LICHT MATERIAL. tevtare 
— Cross-arms, Pins, insulators, Brackets, Switches, Wire covered with cotton by the SpirrporF patents is fully equal in every respect to > covered 
ut-outs, Lamps, Fixtures, Shades, Sh eh with silk under any other process, while Spiitporr silk covered wire is far superior to the ordinary silk 
, PS; Etc "Ete ’ ade olders, covered wire, in that so much finer silk can be used and such a decrease in bulk effected. 
"9 eo 








AZETIZI HEHINDS OF Having increased our plant ten-fold, we shall be able to furnish wire at short 
We manufacture all grades of wire, Magnet, 


ELECTRICAL SUPPLIES me ay, Os, ey 


i = 
a eee eee ee SEND FOR OUR GENERAL CATALOGUE, ILLUSTRATED IN COLORS. 


The Empire City Electric Co., 15 Dey Street, N. Y. 
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sys RSIS MD STROBE MES yp 
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Ese 


AMERICAN CIRCULAR LOOM COMPANY'S 


“CANVAS JACKET” 
2 ; 





SSULATED WHEES AND CABLES, 


BOSTON: 620 ATLANTIC AVENUE. 
SELLING AGENTS: 


YORK.— and 8. Ele 4... uipmen + ~ 4 * va tte a: 
CHICAGO.—Illin sy sa - Mate 4 Des y Building. 


et. 
95 Fifth 


PN EXCELLENT ARTICLE. 


18-1 oH cis ert Stre 
e Ele "> uipment Co., Avec. 











THE STANDARD PAINT GO., 
SO Maiden Lane, New York. 





NEW EN GLAND Burr CO., 


MANUFACTURERS 0: 


BRAIDING MA CHINE RY 


FOR COVERING 










( TELEGRAPH, 
TELEPHONE 


| Electric Lion Wire, 


LARGE SINGLE AND DOUBLE 


BRAIDERS 


y FORCOVERING CABLES, 


Single, Double and Triple 
WINDERS, 
Horizontal and Upright 


Age Taping Machines, 


Cabling Machines, 
Ven Machines, 


Stranding Machines, 
te., Ete. 


FINE! CASTIN Gs A SPHCIALTY. 


in — Copper Company. 


NORTH EAST, PA., 


ONLY MANUFACTURERS OF PURE COPPER TEMPERED FOR 
Brush fopper, fommutator Rars, fopper Wire, Gear Pinions, 
Bearings, Trolley Wheels. 


WESTERN SALES OFFICE: EASTERN SALES OFFICE: 








“EECA 
DAILY | LIFE. 


A POPULAR AGGOUNT 


OF THE —— 


APPLICATIONS of ELECTRICITY 
TO EVERY DAY USES. 


























TASTEFULLY BOUND SK 


———- AND ——~—~— 


S€  —_- HANDSOMELY ILLUSTRATED. 











A HANDSOME HOLIDAY CIFT 
BOOK for the Electrical Fraternity to pre- 
sent to their friends or to buy for themselves. 














PRICE, $3.00. 














Address, 


ELECTRICAL REVIEW PUBLISHING 6O., 





225 DEARBORN STREET, CHICAGO. 35 BROADWAY, NEW YORK. 


13 Park Row, New York. 
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CHICAGO OFFICE, 190 FIFTH AVE., GEO. CUTTER, Agt. 


INCANDESCENT LAMPS FOR ARC LIGHT GIRGUITS 


ESPECIALLY DESIRABLE FOR STREET AND STORE LIGHTING. 


A NECESSITY TO EVERY LIGHTING CO. 3< ALL OUTSIDE PARTS OF INSULATING MATERIAL. 





INCANDESCENT LAMPS FOR MULTIPLE CIRCUITS 


ANY VOLTAGE. CAPPED FOR ANY SOCKET. 








BERNSTEIN ELECTRIC CO. 


620 ATLANTIC AVENUE, BOSTON, MASS. 





NASSAU 


CAPSULE BATTERY. 


(Patented Aug. 19, 1890.) 


SMALLEST EFFECTIVE BATTERY 
IN EXISTENCE. 








Does not Require Wiring. 


PERFECTLY DRY. 








Never Polarizes. 
Power Constant. 


Sample by mail, $7.70. 


E. M. F., 1.07. Current, 2.20 amperes. 


—=——~ ACTUAL SIZE. =——> 

















ELECTRICAL SPECIALTIES, 





ELECTRICAL BELL OUTFIT. 


(Patented Aug. 19, 1890.) 


Ve 


Ve 





This battery is 
not connected by 


The Simplest 
and Most Com- 
plete Portable 
Bell Outfit in the 
market. The bell 
is operated by 
the Nassau Cap- 
sule Battery, 
concealed in the 
case of the push 
button. 


wires and can by 
withdrawn and 
replaced by the 
user instanta- 
neously when a 
renewal is nec- 
essary. 


Ae 








Electric Alarm Thermometer, 


(Patented Aug. 19, 1890.) 

This thermometer sounds an alarm 
whenever the temperature rises above 
or falls below any required point. 

It is designed for use in Of- 
fices, Schools, a Liv- 
ing Rooms, Baths, Breweries, 
Factories ana all places where 
the maintenance ofan equable 
temperature is desirable. 

















It can be arranged to sound at any 
distance from the thermometer, and 
can thus be used as an infallible guard 
against fire. 





NASSAU ELECTRICAL CO., 19 Park Place, New York. 





TNE NATIONAL TRANSFORMER SYSTEM 


OF INCANDESCENT 1L.£1GE' TiN G. 


Se 


COMPLETE 


flentral > §tation 


EQUIPMENTS 
FOR 


Light or 
Power 
DISTRIBUTION. 











COMPLETE 


DIRECT CURRENT 


SYSTEM 
FOR 


Isolated 
Lighting. 


—_ 











GEO. B. SHAW, - ~ o mn 


BAKER, BALCH & CO., Gen’l Agts., - . 
THOMAS WOLFE, Southwestern Agt., 
LITTLE, McDONALD & CO., Gen’! Agts., 


Union Depot Hotel, Kansas City, Mo. 
141 East Seneca St., Buffalo, N. Y. 


VIII IW 


ULUVVLUNVLLN AN VQ 





— NATIONAL ELECTRIC MFC. Co. 


Bau Claire, Wis. 


- Seattle, Washington. 
L. N. COX, Agent, - 
W. N. GRAY, Special Agt., 


Se 


OUR APPARATUS 
IS OF THE 


Highest Efficiency, 


MECHANICALLY AND 
ELECTRICALLY. 








We guarantee its operation 
AND 


Protect our Customers. 


We are Prepared to Undertake the 
CONSTRUCTION 


OF 
Fleetrical Plants 
Of Whatever Magnitude. 
CORRESPONDENCE SOLICITED. 


TIN 

















GEN’L MANAGER. 
CHAS. M. BLANCHARD, Agent, - . a . 


Girard Building, Philadelphia, Pa. 
16 Fifth St., S. E., Washington, D. C. 
Room 12, Chamber of Commerce, Cincinnati, 0. 








METCALF, REED & CO., Western Agts., - = {517 Larimer St., Denver, Col. 
NATIONAL ELECTRIC MFG. & CONSTRUCTION CO., - - -_ -. = De wit 
NATIONAL ELECTRIC DEVELOPMENT CO., -~ - o 7 Rey Ss ee 
SIMPSON-DAVIS ELECTRICAL CONSTRUCTION CO., Avent, a ae 
A. IRVINE, Agent, - - += = = - a) eee 


PITTSBURGH ELECTRIC CO., Special Agts., . - 531 Wood St., Pittsburgh, Pa. 
Tower Building, No. 50 Broadway, New York City, 

History Building, 723 Market St., San Francisco, ‘cal. 
Winnipeg, Manitoba. 

Emelie Building, St. Louis, Mo. 
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Flectric Light Fitting. PRACTICAL WORKS. 


STEAM ENGINE, STRAM BOILER, PUMPS, ETC. 
A Hand-book for Working flectrical Engineers, 
EMBODYING PRACTICAL NOTES ON INSTALLATION MANAGEMENT. 














STEAM ENGINE CATECHISM. 


U. 8S. GOVERNMENT ENDORSEMENT. 
Navy DePparRTMENT, BUREAU OF pron Sepmuansne, 
Wasuinaron, D. C., Nov. 1 


I am of the opinion that for the practical instruction of engineers, students sie : 
neers, they are of great value, besides ed many points of - to those older in nd young La 
(Signed) G. W. MELvILLe, Engineer in Chief, 


STEAM BOILER CATECHISM. 





By JOHN W. URQUHART. 





U. 8. A. 





Chapter I. Central Station Work. 


Chapter II. Localizing Dynamo Faults, and Observations Respect- 
ing Accumulators. 


Switchboard and Testing Work. 
Arc Light Wiring and Fitting. 


The most practical, complete and cheapest work on the subject. 


PUMP CATECHISM. 
PRICE.. 


One of the most useful manuais for the pump runner and user, containing infor- 
mation that can be had in no other shape or place. 


PREPARING FOR INDICATION. 





Chapter ITI. 
Chapter IV. 
Chapter V. Wiring for Incandescent Lamps. 
Chapter VI. Incandescent Lighting of Ships. 
Chapter VII. 





Miscellaneous Information. 





Gives complete instruction how to get everything in readiness for indicating an 
engine, and should be in the hands of every engineer. 


ENGINEERS’ HOURLY LOG BOOK. 
NG sd Asmeen seeadsias 50 Cents. 


By the use of this book the engineer's work will be rendered more intelligent and 
be subject to better supervision. 


226 PAGES, NUMEROUS ILLUSTRATIONS. 


$2.00. 
SENT TO ANY ADDRESS ON RECEIPT OF PRICE. 


ELECTRICAL REVIEW, ° 


13 Park Row, 
NEW YORK. 


==: THE NEW =| 


EDISON-LALANDE BATTERY. 


MANUFACTURED UNDER AUTHORITY OF 


THOMAS A. EDISON. 
Pdi 


Price, 








Copies of any of the above books will be promptly mailed, POSTAGE PREPAID, 
to any address in the world, on receipt of price. Remit by Express or Post Office Money 
Order, Postal Note, Draft or Registered Letter. 


ADDRESS: 


ELEGTRIGAL REVIEW, 


13 PARK ROW, New York. 





P. 0. Box 3329. 





——— — 


























' See- 7 , . 
a EDISON-LALANDE BATTERIES IN THE WESTERN UNION 
the BUILDING. 
of them The recent fire in the Western Union Building in this city, ae 
deX- our readers are aware, completely wiped out the battery 
» Ot. plant, including both mains and locals. Recognizing the 
‘ances to value of the Edison-Lalande Battery, ially for local work and 
and tena- ins Superior over the ordinary blu purpose, 
also seen wren, 4 nion Company late on afternoon, the day 
it has been ster the fire, ordered twenty cells from the Edison Manufacturin 
Sin tins, ete. Co, I was tao lta to got a ing e that day, but wi 
ra a hed the cells ade < yo z- : < 
on from 
aga = accompanied by Mr. \,. -&% su ee of the 
e sold to footeny, — set them up in nion Building that 
Seen "Oa * following, day 50 more were delivered and since then 
t their about 290 cella have setup. These have replaced over 1600 cells 
9 the of ordinary bl , which would have been necessary. 
The rapidity with: th which Edison-Lalande battery can be set 
up and its im Tomine for maximum work were thus 
brought out with 


Somand made upon 











Edison PRED ial Company, 
JAMES F. KELLY, General Sales Agent, I9 DEY STREET, NEW YORK. 
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BARNES’ P ATENT = | The Burton Electric Heater ‘Electric Railway Cars 


NO SMOKE! NO GASES! EASILY MANAGED! ECONOMY IN SPA 
Normal use of current, THREE AMPERES, and the cost of this is in the coal burned 
at the generating station, which is actually LESS than that 
of coal burned in a stove on a car. 
“They are giving us and the public entire satisfaction.’ ‘* RICHMOND, Va., U. P. Ry. Co. 
‘The heat is pleasant, sufficient and "—Ma Mass., Staeet Ry. Co. 

















| “We are muc pleased with them. and know 7 no reason why weshall not continue to use them and 
recommend them to others.”—Sr. Louis anp East St. Louis ELEcrric Ry. Co. 
Equitable Electric Ry. Construction Co., 416- oe \ peenane Union Building, Phila., Pa. 


, Higgins Brothers & Co., 202 Main Street. Buffalo, N 
| AGENCIES: S El igstric Merchandise Co., 11 Adams Street, Chicago, tit. 


St. Louis Car Co., St. Louis, Mo. 
AN IMPROVEMENT ON THE | | 
PRESENT METHOD OF ROUGH PLASTERING. 
Manufactured in any length slabs from 1! -2 to 6 
inches thick. Plastering done in one-tenth the 
time of old way, winter or summer. No waiting 
for walls to dry out. No dirt, as in case of plas- 


For Further Information, Address, 
THE BURTON ELECTRIC COMPANY, RICHMOND VA. 
terer’s mortar. Less weight, less conductivity of cold or heat. Can be used for deaf- 
ening, back- P EASILY non-conducting or eet partitions, furring, floors, roofs, etc. 


m Porcelain Electrical §upplies and Specialties, 


EASTERN PLASTER BOARD CO., 52 Broad mae New York, | 
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» EMPIRE CHINA WORKS, 
144166 Grome St, GREENPOINT, BROOKLTY, ED. 


Our Ware is HARD PORCELAIN, the BODY and GLAZE IDENTICAL, 
and GUARANTEED NON-CONDUCTIVE for all ELECfRICAL Pr &POSES. 




















OUR XIuINE OF F*LAIN MILLING MACHINES. 


Rack or Screw Feed, wo, 4% 
Geared or Plain. Sr 





No. 3. 












400A sIMPUCmY SEL CONTAINED: | —— . THE GARVIN sane on M mPANY, 
§ Pain a Tannen: COMPOUND THE JOHN ps NOYE lah HI BUFFALO. » LY. Manufacturers of, and Dealers in, all kinds of 
FAIRBANKS, MORSE & CO., Western Representatives, Chicago, St.Louis, Kansas City, Omaha, Denver, St.Paul A A Cc i j Ni E ye Y AND M A Cc a j N E TOO LS. 


ALBERT FISHER, 89 Liberty Street. New York. Eastern Agent. 
ion ~ : Univergal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 
and Engine Lathes, Planers, Profilers, Chucking Machines, 


THE W ALKER FLECTRIC C0 Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &c. 
"7 Plants for Manufacturers of Sewing Machines & Electrical Goods. 
MANUFACTURERS OF THE GEAR-CUTTING AND MILLING IN ALL ITS BRANCHES. ( 
q ALKER ELE CTRI ( Laight & Canal Sts. [Catalogue sent on Application. } NEW YORK. 
METER, 
THE ONLY RELIABLE METER IN THE MARKET, THE HEINE SAFETY BOILER 60. 


50 BROADWAY, PATENT SAFETY WATER TUBE STEAM BOILERS. 


EDWIN SCOTT, President, NO CAST IRON PARTS. ALL PLATE STEEL. 
GEO. W, WALKER, Vice-Erost. & Gen't Manager, NEW YORK, U.S. A. 


























No contracted cpenings to drum, but full area of tubes carried out, thus assuring free 
Adapted for all kinds of water and fuel. Manufactured both 


P ON D EN GIN EE RING CoO. 9 in the East and Weel. Send for Illustrated Catalogue. 


ENCINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 707 Bank of Commerce Building , St. Louis, =~, 





Engines, Boilers, a 2 a, a, no ee Se em, Belting, etc., designed —OR TO— 
Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. olee Setety Bol Geter Co.....82 medings St.. seinen ul 
ST. LOUIS, CHICAGO, KANSAS CITY, OMAHA, DALLAS AND SEATTLE. stearns [a Te eg ot ot 

M. Huston.. ... Room 169, 45 Broadway, New York 





A, K. Rugs & Co.. 107 West Second St., Cinclnnatt. 0. 
Van Zile, MacCormack & Co............... y, N.Y. 
L. Metesser....... 34 St. Charles St., New ee La. 
T. C. Gooch......448 West Main Street, Louisville, Ky. 
English Morse & Co. 1221 Union Ave., Kansas City, Mo. 


CHARLES R.VINCENT & CO., 
16 CORTLANDT STREET, NEW YORK, 





Ball High Speed Automatic Gut-off Engines Soren’ G Suaroon Co, 5, Oizel Beaks, Metco 
AGENTS. 


MANNING VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished and Erected. 


WILLIAMS «POTTER, eo Th le ra 


INGOTS, CASTINGS & MANUFACTURES. 











15 CORTLANDT ST., NEW YORK. | Res aaiameeee . 
3 THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
Engineers # Contractors, & tae | 
CENERAL ACENTS, — 7 _., BRONZE IN THE UNITED STATES AND OWNERS 


THE U.S PATENTS 





STRAIGHT LINE ENGINES 





o{ JULIEN STORAGE BATTERIES be 


MANUFACTURED BY 


The Consolidated Electric Storage Company, 


Exclusive Licensee of the Brush and Julien Storage Battery Patents. 


FOR AGENCIES AND LICENSES, ADDRESS THE COMPANY, FOR BATTERIES, ADDRESS THE COMPANY, 


120 Broadway, N. Y. 926 Drexel Building, Philadelphia, Pa. 
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WE STILL HAVE LAMPS, AND MORE 
ARE BEING MADE AT OUR FACTORY. 


NOTWITHSTANDING THE FACT 


THAT WE HAVE SOLD 


‘THOUSANDS 
DURING THE PAST WEEK, 


THE 





WILL KEEP UP WITH THE 
PROCESSION, 


INCANDESCENT LAMP 


AND WE CAN PROMISE PROMPT SHIPMENTS. 


ANY VOLTACE. 
ANY CANDLE-POWER. 
TO FIT ANY SOCKET. 





KLEXANDER, BARNEY & CHAPIN. 


GENERAL ELECTRICAL SUPPLIES, 


NEW YORK. 





20 Cortlandt Street, 
WW R i Cosategue 2 of all Electrical and Scien- 


718 PARE ROW, 


JUST ISSUED FROM THE PRESS! 


WHIPPLE’S 


Electric, (fas and Street Railway 


FINANGIAL REFERENGE 
DIRECTORY 


For 1890. 


T For the Electrical Review’s New 


YoRE. 








CONTENTS: 


_ List of all Central Electric Light and Power Stations, with Capital Stock, Officers, 
Systems used, Capacity and Number of Lights in use, Steam Plants, Day Circuits, Kind 
of Wire and Belts used and Financial Standing. 

List of all Isolated Electric Light Plants, with Number and Kind of Lights. 

List of all Gas Companies, with Capital Stock, Officers, Price of Gas and Financial 
Standing, including all Gas Companies operating Electric Light Plants. 

List of all Street Railway Companies, with Capital Stock, Officers, Miles of Track, 
Gauge, Kind of Rail, Number of Cars and Horses, Motive Power, if Electric, Cable or 
Steam, and Financial Standing. 

, List of all Telephone Exchanges and Licensed Companies, with Officers and Finan- 
cial Standing. 

Financial Standing of all Manufacturers, Dealers and Agentsia the General Elec- 
trical World. 

- Price of all Public Lighting Contracts, with Number and Kind of Lights, Hours 
urned, etc. ; 

Rules gnd Requirements of all the Boards of Fire Underwriters, Insurance Com- 
panies, etc, 


HANDSOMELY PRINTED AND BOUND. 


Sent express paid on receipt of $5; with Monthly Corrections, $6 ; with Confidential 
Rate Sheet, $10. 


THE FRED H. WHIPPLE Co., 


NEW YORK OFFICE, ; 
TEMPLE COURT. DETROIT, MICH. 





Writing for Catalogues, Information or Prices, YOU 
WHEN WILL CONFER A FAVOR on both the ADVERTISER 
= and the PUBLISHER by mentioning the fact that you 
saw the advertisement in the HLECTRICAL REVIEW. 


“The Elesirie Ralway of T0-Day.” 


— BY — 


=x. EB. PRINDLE, 


OF BOSTON. 


HANDSOMELY ILLUSTRATED. 


THE SUBJECT POPULARLY TREATED. 

















An Able and Interesting and Timely 
Publication. 





PRICE, 50 CENTS. 


ADDRESS: 





ELECTRICAL REVIEW, 


13 Park Row, New York. 
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:IN THE DESICN OF 


TRANSF ORMERS, 


REGULATION 


Is One of the Most Important Features and Has Great Bearing on the 


LIFE OF LAMPS. 












































SOME OF THE SO-CALLED EFFICIENT 


TRANSFORMERS 


Vary 35 Per Cent. More from Perfect Regulation 
than those made by the 


THOMSON-HOUSTON ELECTRIC C0. 


This Lack of Regulation Accounts in Part for the Excessive 
Lamp Breakage Noticeable in Other Systems. 

















t= Send for Information to the 


THOMSON-HOUSTON ELECTRIC COMPANY, 


620 Atlantic Avenue, Boston, Mass. 148 Michigan Avenue, Chicago, III. 





Wall and Loyd Streets, Atlanta, Ga. 405 Sibley Street, St. Paul, Minn. 
115 Broadway, New York City. 215 West Fourth Street, Cincinnati, 0. 

15 First Street, San Francisco, Cal. 1110 Noble Street, Philadelphia, Pa. 
266 First Street, Portland, Ore. 1333 F Street, Washington, D. C. 


831 New York Life Building, Kansas City, Mo. 
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CONVERTER EFFICIENCIES. 


It will PAY YOU to throw out your Present Converters 
and Substitute OUR MAKE, 


COMPARISON OF CONVERTERS. 


TOTAL EFFICIENCY. CONVERTER CAPACITY TESTED. 





























Thomson-Houston 3"7.5O per cent. 25 
E"t. VWWayme Jenmey- - 37. . 25 
National, - -.- - gs. ’ 2o 
WESTINGHOUSE —- 935. - 2O 








WESTINGHOUSE ELECTRIC AND MANUFACTURING G0. 


PITTSBURGH, PA., U.S A., 


BOSTON, NEW YORK, CHICAGO, CINCINNATI, ST. LOUIS, 
SAN FRANCISCO, CHARLOTTE, N.C. PORTLAND. 


SOUTH LAKEWOOD PARK 


THE ELECTRIC CITY. 


ADJOINING LAKEWOOD, NEW JERSEY. 





Lots 50 x 100, also plots from one-fourth acre to one acre, with young growing 
Oaks and Pines which can be trimmed to suit purchaser. 


Land dry and elevated, 40 feet higher than Lakewood. 

Climate the most suitable for a winter home. 

The demand for winter homes is unprecedented and we fear that the extent 
of territory from Lakewood to Manchester will not be sufficient to meet the 
demand. 


We have, therefore, raised the price of lots to $259 until further notice. 
Town restricted to the very best. 


Send for maps and particulars. Apply to or address, 


Dr. DeLERWY, Manager, 
a S&S & 7 DEY STREET. 
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~—~%= GENUINE TELEPHONES FOR EXPORT. ==— 





THE TROPICAL AMERICAN TELEPHONE COMPANY, 


Sole Authorized Exporters to South America, Central America and West Indies. 








AMERICAN BELL TELEPHONES, BLAKE TRANSMITTERS AND MAGNETOS. 
TROPIGAL AMERICAN TELEPHONE SETS AND SWITCHBOARDS OF ALL SIZES. 
A NEW": TELEPHONE SET FOR EXPORT, JUST OUT, PRICE, $15.00. 


Old Swiitchboards and Magneto Gall Bells Exchanged ad New. 





BATTERY 
BOX 





PATENTED TELEPHONIO APPARATUS AND SUPPLIES OF ALL SORTS AT LOWEST PRIOES. 
Send for New Catalogue, Price List and Pamphlet to 


NEW YORK OFFICE, 18 CORTLANDT STREET, or BOSTON OFFICE, 95 MILK STREET 





STANDARD ELECTRIC SUPPLY COMPANY, 


180 SUMMER STREET, BOSTON, MASS. 


AMMETERS. 
SOLAR CARBON BRUSHES. 


Fleetrie (fas [Lighting Supplies. 





VOLTMETERS. 


“3. SOLAR ARG GARBONS. 


Fleetric Railway Supplies. 


WIRE. 


SOLAR CARBON BATTERY PLATES. 


TAPE. 


SWITCHES. 





THE E.S.GREELEY & CO., 


Nos. 5 & 7 Dey St., New Yurk 
Mannfacturers and Importers ofand Dealers ia 


Telegraph, Telephone 


Cleveland Are Light Cut Onis Gang Switches 
Cleats, Rosettes, Moulding, Pins, Cross-Arma, 
Brackets. Insulating Tapes. 
Rubber, Porcelain and Glass Insulators 
WIRCS OF ALL KINDS. 

Silk & Cotton Covered «‘lexible Conducting Cond 
of various sizes for Incandescent Lighting, - 
Spikes, Pole Steps, Lag Screws, Drive Serewa, 
Torn Buckles. Ete. 








E, F. WHITE, M, E., 
Y. P. and Mech. Eng’r. 
F. BOURNE, 
Electrical Eng’r. 


Cc. J. FIELD, M. E., 
Pres’t and Chief Eng’r. 
J. W. CRAWFORD, 
Secretary. 


W. D. MAC QUESTEN, J. B. CRAVEN, 
Consulting Eng’r. Asst. Eng’r. 
F, UHLENHAUT, Jr., M. E., 
"asst. Sug’r. 


Field Engineering Company, 
15 CORTLANDT STREET, NEW YORK. 
Consulting and Contracting Engineers. Complete Equipment of Electric Street Railways. 
STEAM POWER PLANTS. STATION CONSTRUCTION. CONDUITS. 
EXIL.L.’s 


DOUBLE-POLE CONVERTER SWITCH 


Opens both Poles of Primary Circuit, 


THEREBY AVOIDING ALL DANGER 


WHILE WORKING ON THE 











Converter or on the Secondary Cireuit. 


> Wi. S. HILL, 


188 OLIVER ST., BOSTON, MASS. 





Cyrus O. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATINUM, 


408, 410, 412 and 414 N. J. R.R. Ave.,. NEWARK, N. J. 


Daniel W. Baker, 


Electric Light Supplies *latinus in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 





SUPPLIES FOR ALL SYSTEMS. 
Prompt Shipments. Write for Prices. 
W. H. CORDON & CO., 


ELECTRIC LIGHT AND POWER SUPPLIES, 
SIMPLEX WIRES. 115 Broadway, New York. 


INTERNATIONAL ALUMINUM WORKS, 


Manufacturers, under Prof. H. G. Coyle’s Processes, of 
Aluminum Electroplating Solutions and Anodes, 
(PATENTS APPLIED FOR.) 
COMPLETE OUTFITS FOR ALUMINUM ELECTROPLATING A SPECIALTY. 
County and State Rights Sold. No Royalty. 
Offices, 36 & 38 JOHN STREET, NEW YORK, U.S. As, 

And 86 New Street, Birmingham, England. 

LABORATORY AND SHOW ROOMS, 53 MAIDEN LANE, NEW YORK. 
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ELECTRICAL ENGRAVING, A SPECIALTY. ; 
FoR ESTIMATES 


SEND SE CaTatoque & ELECTRICAL Ficrpavina, 


Or Every DESCRIPTION. 
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IRON CASTINGS FOR ELECTRICAL PURPOSES 


We cast Dynamo Magnets of a special mixture of iron that gives much better electrical 
results than ordinary castings. Also, small castings for Electrical Work, and castirgs, 
large and small, for all purposes, of finest quality. OUR PRICES ARE LOW. We run 
four large cupolas constantly, melting about 35 tons daily. Correspondence solicited. 


SESSIONS FOUNDRY CoO., Bristol, Conn. 




















THE BRODIE TREE INSULATOR 


CAN BE SET 
AT ANY ANGLE DESIRED, 
MAKING ALWAYS 


Perfeet [nsulation for Wires, 


x A) Manufactured and Sold by 
mah. E. Swift Manufacturing Go., 
Sere §=— 34 OLIVER ST., BOSTON, MASS. 
New Tangye Buckeye Automatic Cut-off Engines. 


25 to 1,000 H. P. 
















In Use, Over 2,800, 
These engines are the combined result of 

perience with automatic cut-off regulation, and Ae 

careful revision of all details. They are designed and 

‘m— constructed for heavy and continuous duty at medium 

or high rotative speeds. Highest attainable Economy 

; Steam Consumption and Superior regulation guar- 

wapanteed. Self-contained Automatic Cat-of Eugines 12 to 200 

é a s. for dri Stage ye ae a Specialty. Illustrated 

= ith various data as to practical Steam 

Engine © Construction and performance, free by mail. 


Address BUCKEYE ENGINE CO., Salem, Ohio, 


SALES AGENTS: 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. Y. 


W. N. ROBINSON, 164 Washington St., Chicago, Ill. Robinson & Cary Company, &. Paul, Mins 














THE CLARK 


ARC LIGHTING SYSTEM 


Is the Safest and Most Economical in the United States. 
Manufactured by the CLARK ELECTRIC CO., 192 Broadway, N. Y. 


CROCKER- "WHEELER 


PERFECTED 
MOTORS. 


VERY SLOW SPEED—FULL POWER—PERFECT REGU- 
LATION—FORGED FIELDS, LET INTO BASE—SELF- 
OILING BEARINGS — SELF-CENTERING BEARINGS— 
ALL SIZES—BOTH ARC AND INCANDESCENT—FOR 
ALL POWER PURPOSES. 


Acknowledged by the leading Manufacturing 
Companies to be 


THE MOST PERFECT MOTOR MADE. 
Estimates ang. Eeenn, Sarit for Electric =a 
CORRESPONDENCE INVITED. P 
480-432 WEST 14TH STREET, NEW YORE. 


8, 8. WHEELER. F. B, CROCKER, 
President. Vv ice-Pres’t. 








THE 








INCANDESCENT LAMPS 





To Fit any Socket. 





Excelling all others in 
Life, Maintenance of 
Candle-Power and 
Efficiency. 


THE BEST IS 


General Electrical Sup- 
plies of Superior Design 
and Finish. 











Pp 










Even Diffusion of Light 
by Twisted Filament. 





From 8 Candle-Power to 
150 Candle-Power and 
any Voltage. 


THE CHEAPEST 


Send for Our Catalogue 
of August Ist, 1890. 











SAW YER-MAN ELECTRIC CoO. 


620 Atlantic Avenue, 
BOSTON, MASS. 





510-534 WEST 23d STREET, 
wEv Work. 


217 La Salle Street, 
CHICACO, ILL. 
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umes ELECTRIC GOMPARY. 


PRINCIPAL OFFICE, 


87 & 89 SOUTH FIFTH AVENUE, NEW YORK, | = 


i '—— mi 
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~,/ GROSBY DRY BATTERIES 


FOR OPEN CIRCUIT WORK. 


ELECTRO-MOTIVE FORCE, 1.55 VOLTS. CURRENT, 1 TO 15 AMPERES. 


RECTANGULAR, CYLINDRICAL, TELEPHONE. 


MADE IN ALL SHAPES AND SIZES. 


RECUPERATE OFTENER AND QUICKER THAN ANY OTHER, 


NEAT, = — CLEAN. — EFFECTIVE. — SIMPLE. — COMPACT. — PORTABLE. 











IT IS THE BEST ON THE MARKET. IT IS NOT AFFECTED BY TEMPERATURE. 
IT HAS MORE ADVANTAGES THAN ANY. IT IS NOT DESTROYED BY SHORT CIRCUIT. 
IT 1S SOLD SEMI—CHARGED. IT IS THE MOST RELIABLE. 
IT DOES NOT DIE ON THE SHELF. IT PERFORMS THE MOST WORK. 


FOR TELEPHONES, ANNUNCIATORS, GAS LIGHTING, HOUSEWORE, MEDICAL PURPOSES. 








PATENTED, JULY 2, 1889. 
BLUE STONE. 


Can be completely recharged without 
dismounting. 


THE HUSSEY 


The Only Blue Stone Battery that can 


be used for open circuit work. 
No Deposit of Copper on Zinc. 


No Consumption of Blue Stone when 
Gives 10 Times the Current of Any. 


not in use. 
For Running Motors. 


For All Uses. 


THIS IMPROVEMENT CAN BE AP- 
PLIED TO ALL FORMS OF BLUE 
STONE JARS AT PRESENT IN USE. 


For Charging Storage Batteries, Run- 
ning Sewing Machines, Small Incandes- 
cent Lamps, Fans, Dental Machines, 


Telegraphing. 











THE DUPLEX. | THE ECLIPSE. 


| Intended for Close Circuit Work. 
| Will Not Polarize. 


Pure Water only Necessary to Charge It. 


Its two cells occupy only the space of one, 
thereby giving a voltage in the space of one 


cell, equal to that obtained | 
— my One Cer ems | The Simplest and Cleanest Close 


cells requiring double the space. | Circuit Battery in the World. 
For Housework, | No Fumes. | 
Bells, | No Odor. 
Burglar Alarms, | For Small Motors. 
Etc. Small Lamps. 
No Climbing Salts. For Doctors’ and 
Always Clean. Dentists’ Use. 
Recuperates Quickly. | induction Coils, Etc., 
Large Zinc Surface. | and all purposes 
} Is rapidly taking the | where a Constant 
place of all other | Currentis required 
Open Circuit Liq- | for continuous or \ 








uid Batteries. | intermittent work. 














